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Ch.ipLor  1 


R!:!'OKT  L’j;‘-H.VtV 

A.  H.k'--.; 

IlJ'VAr-A  liar.  bC'f;n  ii.volvad  with  Uia  h.iajourj,  Uivirivji.  Ctti)  did 

spool  fLc.tlly  tiio  o:na;i-i  District  of  the  Cc'rr.s  of  !:i. ji  naors  oli.cp  July  3')72. 
During  t.iis  pjriod,  INT.ASA  proviUc-d  ossist.oicf  ir.  .a  variety  <>f  aroas  re  latcU 
to  the  C..iia!.,i,  Deriv' r and  .<unsas  City  Urban  Studies.  Th'.  je  include  (1)  orja- 
•niz.ition  a.'.d  prosentat ion  ol  several  plannii.j  raid  evaluation  v;orh.s.nops  for 
study  personnel,  (2)  i Mplementaticn  of  th-’  flood  plain  i.-.a.-iayeMcnt  sir.ul-.tjca 
projiiim  (blMUI-ATUU)  to  the  analysis  of  th.e  S'apillior.  Creek  flood  plain  in 
omalia,  Nebraska,  (3)  imiloinentation  of  the  same  proyrar.  to  the  Sand  and  Toll 
Gate  flood  plain  iti  Denver,  Colorado,  (4)  trainimj  of  cwaiia  and  Kansas  C^ty 
District  personn-.-l  in  tdie  use  and  opc-ratren  of  the  proyrttn,  a.nd  (5)  assist.inoe 
in  dovflopnent  of  the  I’l-'ins  of  Study  for  th.c  Omaha  and  Denver  Urban  studies 
Tf.  on  ni  '"73,  v.-i‘h  .-.r.  .le-’  .’'•'-irc,  ’■.-r',  r.r.-l  Mr. 

.lohn  VeUhradsky,  Study  Manager  - Craha  District,  IMT7.SA  was  infoirr.-'d  of  .n 
decision  that  I'liaso  I of  the  Omalia  Urban  Study  would  be  concluded  t.nroucl.  a 
set  of  issue  papers . To  assist  in  this  effort,  INTfiS.A  undertook  rcsj,onsilji~ 
Jrty  for  two  iss-ae  p.giers:  "A  Comparative  Analysis  of  /Mternative  land  U_,t' 

Patterns  fer  the  Omalia  Area"  and  "i-ecri mtion  Pliuining  for  Flood  Control 
Reservoir.'.:  A Ca.se  .Study  in  the  Papillion  Creek  B.isin.  " The  first  issue 

paper,  dcvi-lopod  from  Uie  end  of  March  to  tiie  end  of  ."'une  lh73,  is  presented 
in  this  report.  All  work  to  date  has  heron  funded  under  Contract  No.  DACW  45- 
73-C-0027. 

B,  Scope  of  Comoer.'iti ve  Analysis 

Th'  scope  ol  the  .sialysis  presentc'l  is  best  defined  by  the  overall  objec- 
tive of  tJn.'i  issue  p.ri-er:  to  dor.onslratu  the  e,-er-jing  concept  that  w.iter  re- 

source planning  .nhould  accur.itoly  reflect  the  interaction  betwrt-n  land  ur 
and  water  resources  .so  that  water  rerourco  development  pla-n.s  vn  1 1 be  in  har- 
mony with  projected  Ir.'.d  uS"  puLt.,'rr.n.  As  a result,  the  analysis  consists  of 
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a l io  -i  a ut  • •;v«-tal  >.«■'/  rel.it,  d t.o  lar.d  uric  arid  thoir  irr.jfaot 

t 

<«i  v.al-1  r ‘ Lir  • ..  'Hio  iolJ<Jvii.j  t.ciks  jwrronr'ed  and  trganizatiori 

qI  till  • j 1 : j 

j 

. • -f  j-'-Jt  c . i>!  iJ-.e  r.  • i ;j  I'-.a^ons  ror  ..o;.-..' t i r.  v a cc.tr^r  (•uia  1 y'*i  s 

c'{  r-  .1 1 r • •!  ri.it.  i V •.  vaj-.'s.  cU-»veloj.  i ij'-i  aV-ra.jtive  ..»x^.n  wa'wtjr  Tlj- 

-•  ..  di',c^‘-:  ion  li>  nlvd  li.  Cha;  l.»  r li.  i 

I 

. A - -t  ^'.o  a 1 1 c rr.^il : \ ■ l^nd  ui-'t?  fuj-.ns  ior  tl.e  Omaiia,  i;(.-brasl;a-  | 

Council  i<lal‘  , lo^ci  Ki.*i  rc  Area.  This  speciixcation  ol  basic  i 

aU«*inati\  a iu  j^routaLcd  ixi  Craicter  III.  I 

I 

1 

. A diseusj:  J i ‘A  o£  1!. facts  l 1 1 n.;;  from  the  ievelopmcnt  of  each  land  ; 

ij.;*  ali-er:.ativ>',  'liiic  ir.si-ct  t.n.ilysis  was  performed  using  thti  SIMd- 
LiVrOU  to  thi*  i;xtcr.t  iocsib.U.;  addltioaai  ciiuilysis  was  performed  out- 
side U'.e  ncopc  of  tli-i  pro  er;t  computer  proqv  an.  The  impact  cuialysic  i 

and  rcuiilt-j  arc  preseated  lu  C'itautor  IV.  j 

i 

C . Project  c»rcTa..i  t j 

Kr.  V,’.  5P‘<0J)acU  project  loader  responsible  for  client  contact  and  or-  i 

<jar»i;tatlo.i  of  work.  He  was  also  prii.uirily  responsible  for  tlie  Ituid  use  cuialysis  ■' 

frair.cworl.  aivi  patLi-rn  specifications  prcsenttid  in  Charters  II  and  III,  respec- 
tively. br.  J.  Ko.'ing  performed  r;ost  of  the  work  in  cronvertir.g  the  land  use 
pattern  sj-t  ^ i fications  to  a form  suited  for  the  SIKtL/MOK.  The*  social  analysis 
in  ChapU  i.  IV  is  clue  to  I)i . L.  Drekka  who  also  assisted  in  other  parts  of  tho 
study,  ihe  water  supply  demand  analysis  was  fomulated  by  Dr.  C.  Jolissaint. 
llic  computer  runs  w<  rc  made  by  Dr.  d.  Rosing  assisted  by  Mr.  M.  Hilleari*  and 
Ms.  hi.  D<inicls.  Computer  calculations  of  water  resource  requirements  are  due 
to  Mr.  15.  Hillcary  ex.d  average  travel  times  for  each  pattern  arc  due  to  Ms.  M. 

Daniels. 

Sur.mury  of  An.^lysin  Frrm^vork 

Land  use  is  cr.'^rging  as  one  of  Uio  most  critical  issues  in  urban  anO. 
regional  plinning  and  the  relationship  between  Jtuid  uio  and  water  resource 
davelopir.erit  is  ar»  impor t.ant  element.  I.’o  longer  can  planning  be  dene  for  one 
witiiout  con^: i dcr.i ng  IJ..*  ot/a-r.  Hence  there  ic  a rc•c•09ni^ed  need  for  v=i  compre- 
hensive water  noj.ageir.fnt  program  r.uch  as  tho  Oi.ialia  Urb.:n  Study  to  cx«inine  this 
ro  1 ationvih ) p in  detail.  In  order  tor  tho  \.*at«-r  resource  planner  to  design 
•systems  tliat  reinforce  us.d  contribr.t to  the  devolo;m<’-nt  of  a particular  land 
use  pattern#  l.e  j.*ust  an.  .>**r  two  quc-..tiO:.s : what  arc*  the  pattern's  chances  of 
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impl  r; /‘ntat  loa  ai.d  what  arc  tiio  pii’ttrn'ri  n’.ajt^r  t x*n5fquor.c>:.>  rcqurdinj  wii*-r 
resoujcc  la  rciipoa'.**  t.o  ty.**'ae  tsvo  coac*‘ri.-/  lli"  «ir»4i]ysiij  in  this 

papor  ir.  truqf.arod  t.o  obtain  inion- j t ion  in  to: 

. Kt‘V’  ntrt.'nqths  and  weakna^acs  ui  r.ajor  altfriMti-vti  lajid  us<:  puLterns. 

. Coasistoacy  of  ijic  pattern'  in  i^-jard  to  f tab . -hnd  l.r^-nds  and  j..ajor 
pariuneters . 

. Aqyiogate  water  resource  r'_c.]u*rv:’'C'ats  assoj'iatcd  with  cacJi  pattern. 

The  cuialy.ais  is  perforpicd  \ising  a ronj  utc-r  sinulation  rodel  and  !!  ."l.  t.'-d  data 
collected  over  a one-month  period. 


E.  Results  and  Cor.jlusions 


The  analysis  results  provide  specific  info:r.w.tioa  in  regard  to  tl»e  fiecno- 
work  briefly  described  in  Section  D.  In  particular#  econcnxic  aad  rocial  co:'*- 
sequenc's  are  analyzed#  the  consistency  of  alternatives  discussed,  and  aggre- 
gate water  resource  requirements  presei.tcd.  Ti.o  water  resource  rcquiremer.ts 


include  water  supply  demand,  wastew<*ter  loadiTig.,  and  the  need  for  additional 


structural  flood  control.  Several  sensitivity  case  studies  are  included. 


/•vi^aJyr.is  results  are  i>resenL.uu  in  detail  1..  Chant — TV  '^he  rr.-.j,~.-r  rs*^ 

cxnd  results  from  the  analysis  arc  as  follows; 


Wational  flconomic  Efficiency  (b'K)  benefits 
volo£j:nent  with  growth  the  City  of  CrniJia, 
in  Council  bluffs.  The  major  difference  is 
costs,  which  vary  sig.-.ificantly  witJi  the  cc 


favor  higher  density  de 
along  the  Riverfront  ^lnd 
due  to  trans;.ortation 
rr.p .ictness  of  dovoloprr.er.t . 


N 


The  social  irapact  of  alternative  land  use  plans  is  a function  of  the 
^location  of  new  housing  and  cmplc/i^^:ont  of'portuni  ties#  as  well  as  tJ^o 
magnitude  of  development.  Higher  density  development  v;iti-  :>articular 
attention  to  the  redoveJoprr.rnt  of  downtown  Cm.Oni  would  be  important 
factors  in  reversing  present  trendi..  toward  deterioration  of  the 
downtown  area. 


Density  cuid  population  distribution  have  a strong  influenc-*-  on  water 
resources,  affecting  the  magnitude  cUid  location  of  water  demand  and 
wastewater  flows. 


It  appears  tliat  for  those  flood  plains  in  tlie  study  area  with  little 
existing  dovelopn'’'nt#  the  use  of  zoning  to  prevent  future  residential, 
commiercial  or  iiuluntrial  develoj  m.ur.t  is  ecoj'onically  superior  to 
structural  flood  control  alternatives. 
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Tno  il»:,  i'f»'  in  U'lii;  j/^4"  r d’.*nc  rj.,tra*  " U '*.•  i’.npor  t.aJu.o  and  via- 

biii'vy  of  Iv.r.^.  u -•  anuly:.;-;  . . a n-.*c« ■ -l,v. --y  irnnt  to  •.c;onplxnn  Va'.cr  ro.oarct* 
\K'V»*  1 ox  r.'.-n witiixn.  li.o  t.  i(j-' K-ct-i  v _ i’  . ".■•c.r-. . A }•■--.  j:b*y  i 

oi/.-^.-rvat  ion , iiO.nv.'r,  i%  t]\u^  land  nn*;  .n  *iy  - o :,  r'r.-i  ritnjnr.  Inr'/U.,). 

wnic'i  tdic  Cuvp.:  oL  Ln'/inr'-rr.  can  ^icjni  c-n^.’y  vinsxnt  yov.  xn 

uibvui  lU'ici  xjUinnin-j . IV  is  lln.-iciare  rccc:.  .'.'uu'.-d  thtit  Piia.^t ]I  oi 

tiic  OiHvilta  Ur:-.;n  Ltudy  includ-;-: 

1.  lK‘V.iilod  np.'*ci  Ci  C;;V  ion  of  i-cascr  ■•Ixl-  altornnLivf  land  use  T-:;t.Verns 

tox  tira  i.  Bluffn  B.d;.*.  Vhese  patterns  should  be  developed 

Uirough  full  coordination  wirix  and  jairtici put j on  of  local  tijancios. 

2.  Analy.u*;  of  the  r^.-sulting  patterns  at  a sjl'stwi^tial ly  r.or*.-  d'.-Vailod 

lt  \'t‘l  and  broader  t;ap'n.\b i.'-.  i.nould  ho  f>n  boMi  llie  cnnsc'rjueiicos 

for  water  resource  ciovelooineric , ar.d  the  choices  that  each  ]».;ttorn 
offers  to  tlic  local  extiaens.  Tl;-  l>.ttor  sliould  be  U/o  :>ix:\,ect  of 
a meaningful  pubili;  iavolveraoat  pro-jr.'un  to  assess  prefer^nc'  S . 

■y 

3.  Detailed  evaluation  of  impacts  in  terns  of  several  economi.c,  social 
and  (‘nvironnental  measures. 

/J  ^ ..e  Ijpa  '1.  ; rj  • pf  V'C* 

systeircs  so  that  tiie  development  oi  watcx  resources  will  be  consis- 
tent wi  ihi  tlie  alternative,  future.'-  envisioned. 


i 


Cfui;^t  ■ r II 


i-i.7v':n.oi;K  ioi<  hiV.r.j  I'SE  i;.  w,vi..R 


;l  1 ; :,r; 


Inl  J t inn 

It  j;.  ..a  aucc-i.t'-a  f.ict  that  l.ir.d  u:  c .lad  waia.i  la-sourcr-  u -vc;,-,;  .-r.t  af 

•ihCf  ..ro  n^aorous  cxaitalaa  of  Vho  ii.tpnft  of  ut-.  on  «utfr 

roiiotirr.  a a-id  co,,vcn..  ly  '.lu'  i;n;.act  of  i.aU-i-  rcEouico  a.  volojw'at  oa  laad  uaf , 
U.O.,  ii.'i'iatrial,  corr.-:,oroi,-,l  and  rc.-J  d.-nt  i al  land  t.r.f  croate  dilforont  demand:, 
lor  «af  r ra;.ply;  a flood  control  rcocivoir  often  d.ar.grt.  ayrioultaral  land 
not-  to  that  of  higher  order  activities  sucl>  as  residi'i.tial  dovt  I at . Thus, 
the  coat,  pf  is  emerging  that  planning  for  'vater  resource  devej O;.; rhould 
accurately  x.  fleet  UUs  interaction  so  t'.at  water  rerourco  development  well  he 

conuister.t  v.\th  proiectod  land  use  patterii.r-. 

First,  it  ir,  noted  tliat  merely  recegr. d-.ing  this  interaction  LroaJons  the 
r,unge  of  pUtr.ning  objectives  U.at  can  be  affected  by  water  resource  develoirr.cnt  . 

.,r  '"C  ■’ •Icp-rt*  plsr.c  that  arx’  in  h riron/  wi"’ 

alternative  land  use  patterns  is  seen  as  inducing  the  planner  to  consider  ob- 
jectives beyond  Uiose  traditionally  pla.-iacd  for.  Tliu.s,  full  rocou.-.ition  of 
tins  interaction  brings  v.’atcr  resource  pla.nnir.g  in  line  with  the  ,r,u  1 1 i ob  j ect  x v • 
plxu.ning  ihilx,sophy.  Certainly,  recognition  cf  this  interaction  do'S  not  by 
itself  define  the  broader  r.trxgc  of  objectives  for  water  resource  devc-lopm.  nt . 
Tl,ut  is,  definition  of  such  objectives  reguires  a good  understanding  of  tl-.e 
land  use  pat. tern  so  th.it  v.'ater  resource  pl.ms  are  fon.ulatcd  xv),ich  contribute 
to  and  reinforce  the  strci.gths  of  the  patt'-rn  while  miniurzing  tlxe  adverse  ef- 
fects. 

Saying  tliat  one  must  gain  a thorough  understanding  of  a given  land  use 
pattern  in  older  to  develop  a consistent  set  of  objectives  for  water  resource 
dovcloi.mcnt  is  concej.tually  pleasing,  hewnver  there  .ire  virtually  an  infinite 
number  of  attributes  associated  witii  a land  use  pallx-rn  that  could  be  analyzed, 
c.g.,  density,  xlistiibution  of  population,  homogeneity  of  development,  recre- 
ational orporlujiitu-s,  cost  of  public  s.  xviees,  travel  time  to  place  of  cn.ploy- 
„,cnt,  institutional  structure,  pollution  Uv.-l,  fissal  viability,  and  lo  forth. 


i 


Jii  ordor  to  initially  limit  Uh*  scope  of  the  analy:.i*;,  this  null  itau**  of 
at  t r i tro.»tccl  at  a level  of  detail  sufficient  lo  (1)  d.rt«-i:ni  o':*  tr.*.* 

patl(jrn'f  ehauw'tia  of  implor.ei;tation  .uid,  [2)  identify  its  major  c-on  ••.rjU'-nc-'-S 
T I -c; -.1  dir:  ^ resource  development.  At  this  level  df  detail  it  saf/icos  to 

assume  that  tin;  interact  i bcLv/een  land  use  and  \;ater  i d -vc:  1 ojnr.eal  , 

\ ' 

uhich  is  itsTativo  in  niLure,  can  be  enpturea  by  uuina  land  u..e  patterns 
th'.'  dcmiiiimt  .input  to  specify  the  major  d'.'teminant.s  of  water  resource  devel- 
cimt.-nt.  Subsequ-''nt  iterations  are  necessary  to  roiin>-  loth  tlie  land  use 
pattern  and  the  associated  water  loscurce  systems. 

In  response  to  these  two  concerns,  the  aiialysis  is  structured  to  obtain 
information  in  regard  to: 

. Key  strengths  and  wotiknesses  of  rr,ajor  alternative  land  use  patterns. 

. Cons ist t.ncy  of  tlio  patterns  in  regard  to  estai.‘lished  trends  and  their 
major  parameters . 

Aggregate  water  resource  requirements  associated  with  each  pattern. 

In  essence  Uicn,  Uiis  chapter  offers  a freumework  for  the  role  of  land  use 
analysis  in  water  resource  planning  while  -^'Ubseauent  chanters  aooly  Lhis 
framework  to  the  formulation,  specification  emd  analysis  of  major  land  use 
alternatives  for  the  Omaha-Council  Bluffs  metroxjoli  tan  area. 

Section  i;  presents  a more  detailed  description  of  the  information  to  bo 
derived  through  land  use  analysis.  The  assessment  of  major  strengths  and 
v;etiknc'SSG3  is  disaggregated  into  three  t^lcments:  economic  impacts,  social 

impacts  and  environmental  impacts.  The  emalysis  of  a pattern’s  consistency 
is  shov.'n  to  center  on  such  issues  as  the  match  between  employment  «;nd  i>opula- 
tion,  the  denr;i  ♦■y  of  development  as  a function  of  distance  from  th«*  CPL',  *-ind 
tlio  gvographlctil  distribution  of  income  groups.  The  int^act  of  land  use  on 
water  resourro  requirementu  is  examined  in  term.s  of  rr.gd's  demand<.d,  Waste- 
water  loading  from  point  sources  oj^d  impact  on  flood  protection  alluTnal  ' vos. 
finally  t)>c  rimpliliod  fr.uaework  as  applied  in  this  paper  is  discu':f;'‘d. 

Section  C discusses  the  rclationihi).  between  the  l.\nd  use  vUialy-ifi  friino- 
work  and  the  planning  process  doscribe-1  in  the  i Plan  of  rpnidy^.  T This  is 

done  to  indicate  the  purpose  of  land  \:se  analysis  in  the  overall  water  n*source 
j)l'inning  proc;#^ss  from  a somewhat  different  persx>ecti ve . It  is  shown  that 


land  uso  analynic  integrates  the  Cirst  four  stcos  o/  (.lie  pianning  p-rocesr, — 
need  i denti f icat ion , generation  of  alternative  pro'jrtcs,  program  analysiK  <tnd 
display — tlirougr;  Ul\e  first  iteration,  thus  offering  a v.ay  to  "cut  through" 
tlie  process.  '• 

^ • El  erne nt.s  c^f  Land  Use  A? u d ysis  fo ^ itnr  Kesour y lar  nine 

Analysis  of  a land  use  pattern  iJicvides  necor.; uii  y input  for  iuenti  tying 
major  water- related  purposes  and  for  designing  v/ator  resource  t.s  . Tnus , 

it  can  be  said  that  the  ultimate  objective  of  land  use  analysis  in  water  re- 
source planjiing  is  to  provide  the  requisite  inforrat  ion  for  designing  the  best 
water  resource  system  to  meet  the  water  related  needs  of  the  land  use  plan. 
However,  this  is  not  the  ojily  objective  of  such  analysis.  A l..und  vice  pi. in 
may  be  uiiacceutable  due  to  its  social,  economic  and  environmental  c -.use<;uenct*s 
and,  therefore,  Uio  design  of  cin  associated  water  terource  system  r.a'  i not  1-t 
considered.  It  can  then  be  stated  that  Icind  use  analyois  should  l..ive  the  fol- 
lowing two  objectives: 

. Provide  sufficient  infomf'**icn  so  that  an  asr-c*n'.;mt*nt  cui.  1.  idi- 
regarding  a land  use  pattern's  chances  of  ii;.*  IcK'entatu  n. 
asscc::~*nt  f~  used  tjt.  :-.pv‘  *•-  *' ■ r’.  'nr.'  ‘ 

menting  associated  water  reso'ui  ce  systems.  . lUi  «i;.  • • (.t  t r.  r* 

made  on  the  basis  of  (1)  a chiu'acterizaticn  u'  tiu-  pl.i:;'  * 1 1 ^ 

fjtrengths  and  weaknesses  and  (2)  a delineation  of  th.-  ; <»  ' • ’ 

consistomey . 

. Provide  sufficient  information  so  t-hat  an  apse:;:  m**nt  c..  i-  r . ; 
the  pattern's  influence  on  wat'. . resource  d«  vo lopmor.t . 'I.  : . • • 

ment  iiicludos  information  churaeteri  r.inoj  v;atc‘‘-rel  ..t  r- 
for  the  clevolopmeint  of  systems  and  i r.forr.j*- - --n  ch.u'icttri  • 
tlvcs  relatfd  to  tha  major  strengths  and  wea’<n(»^>Pes  ol  ij.  ratterr. 
that  can  be  affected  by  water  resource  system  d«-V'*lop:'.*  M u 
design. 

1 . Asses r.rumt  of  Major  Strength^;  an .''•akne:’ ?; •" • 

An  assessr.ient  of  major  strengti'.o  uud  weaknesses  .(ccor.pl two  tl.ln?.;. 

(1)  It  yields  information  regarding  th-.*  overall  at\ r ict  iv.  ness  ci  a p.*ttern; 
if  one  pattern  has  nignif ic.int  benefits  or  costs  that  4i;.oU)*r  do<*.i  not,  this 
information  is  useful  in  determining  tl..'  charxes  for  inplernentii.  ,•  that  pattein. 
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(2)  It  .idr'ntifves  basic  dilfercnct’s  and  undv*r).y  i.n>^  objc’Ctivon  of  .tltcrnativt; 
patteiijf;;  tiiis  is  nccossary  in  ord^^r  to  plan  for  ’..atcr  resource  systems  havinj 
inultiplicr  cffoctn  — eCfoct:.  beyond  the  provision  ot  t.r.;diticnal  w<tter-relaLod 
noedj — which  «iro  consist-'nl.  with  ar»d  roiulorce  Ih-.-  ob_>/jctives  of  a cjlven  pat- 
tern, 

i 

As5;oss«ac*nt  of  strengths  and  weaknesses  is  characterized  by  analysis  of 
a patteiTi's  Major  impacLs  on  existing  institutions  and  cn  tha  ecor.C’"'.ic,  social 
ai»d  envi ronr.ientai  donains  (I’ef,  1).  Iinjaacts  on  institutions  are  primarily  con- 
cerned wiUi  the  political  feasibility  of  reorganisation  and  with  financial  ar- 
rangements tiiat  may  be  necessary  to  iinplc-ment  a plan.  Klenents  within  the- 
remaining  tiirce  categories  can  be  delineated  and  analyzed  in  scvutul  ways. 

The  import.int  point,  however,  still  remains;  these  el-ments  are  too  n’lmerou?- 
for  detai  li  d analysis  and  tiie  planner  must  determine  the  most  critical  ones 
that  merit  consideration. 

Ecuno::u.c  impacts  can  be  categorized  in  terns  of  (1)  national  income, 

(2)  distributional  considerations,  (3)  regional  economic  stability  and  (4)  ro>.t 
of  coirmunity  services  (Ref.!  Mi‘.jor  economic  inpacts  of  land  use  analysis 
related  to  these  categories  include; 

. Cost  of  transportation,  measured  botli  in  terms  of  capital  requirements 
and  operating  costs  of  tlie  networks  cind  travel  costs  for  the  consam.cr, 
including  travel  time  and  running  costs,  moas-ured  in  dollars. 

. Cost  of  development,  including  both  construction  and  site  development 
costs . 

. Cost  of  providing  gas,  water,  c?lectricity  and  sewage  removal. 

, Cost  of  tire  ajid  police  services. 

. Revenues  generated,  both  to  the  private  and  public  sectors,  including 
analysis  of  various  tax  bases  cind  tax  .structures, 

, Other  revenues  generated  due  to  n'^t  incom€’  c;»anges  resulting  from  eith  r 
c:)»anging  or  intensifying  existing  land  uses. 

. Distribution  of  coats  and  benefits,  includir..j  assessr.'*u:t  of  who 
benefits  economically  from  a qivon  pattern  arri  an  analysis  of  how 
costs  are  distributed  a,nong  inec-.v  groups. 

A categorization  of  social  impacts,  ] res?nl.t.-d  in  Hef«^rence  1,  provides 
for  (11  pop.jlalion  di.splact  ment  and  dicners  il , (2)  » :g'*U*yTient  oppoi  t uni  t ivs , 
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(4)  public  satcty  h - il'.h,  arici 


(3)  ri’crc‘«iLLon  upper tur.itioj, 
conJiidorati ujiD . A more  detailed  delineation  appro^.ri 
within  the  .'•f>cial  doTnain  nu.A  e:':.*irdr.e : 


uvjtic 
!!ur  laud  ur  - v.:..4iy  >io 


Accer.G  to  opportunities;  sueh.  as;  r.chcols,  ( . ■;  luy-rA-nt,  n-c  -..t  jon, 
culture  and  Lhoppiny  areas  for  vuric»j.'>  inec—»-  pt-oyr..;.;. i cal 

groups . 

Major  aesthetic  ce)ncerns  acccuritiruj  lor  Uic  i :-ulation*.'  r..Acup  vud 
cultural  bacKground. 


. Population  displacement  •..nd  clir.persal . 

. Healtl\  and  safety  considerations. 

. Employment  opportuiii ties  and  match  b-^tween  enjdu’/nent  and  population 
maKoux^. 


. Racial  balance  and  tension. 


. Urban/ruril  balance  and  migration. 


. Urban  blight  and  redevelopment. 

f 

. Recreation  deficiencies  by  different  activities. 
» housing  variety  and  match  witii  j>e:H'.lation. 


Major  environmental  iir.:jacts  of  a land  use  pattern  should  consider: 

. Physicr.l/ChenvlcalA^iological  chances  in  water  (aguatic)  , land 
(terrestrial)  and  air (aLnonpheric) . 


. Ecological  changes  in  spt'Cies  and  populations,  luibitats  and  coinmunitios , 
and  ecosystems. 

/j\  approach  to  an  initial  assessment  of  major  environmental  impacts  is  to 
analy;^o  the  pattern's  utilisation  and  desecration  of  the  environment.  This 
involves  (1)  determining  the  land's  suitability  for  various  typos  of  activities 
and  assessing  any  conflicts  between  sui  ta}.»i  lity  and  tiie  propost’d  land  urc  and 
(?)  assessing  the  pattern's  iuiract  on  various  categories  of  pollution  such  as 
land,  v.atcr,  air,  noise,  and  so  forth. 

'rue  cibovo  il.sts  of  major  economic,  social  and  envi  connental  impacts  offer 
a starting  point  for  specific  land  use  tnalysis.  Within  each  category’  the 
critical  elements  related  to  a specific  ju.ttirn  will  be  determined  by  the 
planner's  irituition  and  judgor«-’;.L. 
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2.  Coiir.  i r^y  An^^lys  i s 

lin  of  a l.iivl  u::'^  j>attc.  :i ' r.  ''onsii;t.oucy . i;;  used  to  dote- mine* 

ili;  t-redibi  III-:'.  Bc*CiiU  ;.o  Uu  water  rtv.ourc-.-  plainer  uuriraliy  is  starting  with 
ii  land  \:sc  j’viM'-rr.  df.volopcd  by  anoUior  or  fii.r.,  rr.ust  cliecb  the  plan 

to  reo  tlud  it  conoir.t-.‘?:t.  This  cr;l  *lJ.s  dssesijinj  the  j^lan's  iri*'f-rr.al  <~ori~ 
r.i«;l*.-n^y ^ e.c».,  ir  tac  onploy”  ‘nt  level  j'-ojected  consist. ent  \.’ith  pofulution 
grovdh  , arui  vxJeinel  consi  s Lc-ncy , c.y.  f ho'.v  do  population  and  density  prc" 
joclions  coi*.p ‘.r*'  \.*ith  U;o..e  used  in  otlier  studios  or  luide  by  other  agencies. 

v;ithiri  Uiis  context  t.hciro  are  Viirious  consistency  c'necks  that  car.  be  made. 
For  iiitornal  eonai :>Loncy , these  include: 

. Consistency  i>:-tw?e:i  poj-ulation  and  cinploynent , not  only  in  total  num- 
ber.* # but  alsc>  in  skills. 

Consistonc"/  between  population  makeup  and  housing  nix. 

. Consistency  between  density,  population  and  land  requirements. 

. Consi stone.’  in  tho  "logic"  of  the  d:-veloyment , c.g.  , less  expensive 
land  develops  first,  land  '■'loser  to  employment  dcvc^loiiz  first,  de- 
crease in  density  and  Increase  in  income  occurs  as  one  moves  away  from 
rentorr  of  onoloyir.cnt. 

Concerning  external  consistency/  ana.lyrAs  should  cxai.dne: 

. Consistency  of  projections  and  assumptions  wit!)  other  studios  and 
national  averages. 

. Consistency  of  pattern  wiU/  current  trends  concerning  direction  of 
growth  «md  type  of  deve3o;>ment.  Where  trends*  arc  c;csur.*.ed  t.o  ohango, 
the  assumptions  on  whldi  t:he  inforc;rico  is  leased  should  be  cxojnincd. 

Chocking  Use  consistency  of  land  use  patterns  as  defined  above  requires 
ein  analysis  framev;ork  ba‘>ed  on  modeling  the  logical  interdependencies  of  key 
parameters  so  th<it  the  planner  ccin  concentrate  on  cx.iniining  the  validity  of 
the  asr,uf;j>tioas  m.-.dc  and/cr  the  results!  obtaln,.'d.  The  co.nputcr  model  \ised 
for  the  land  use  .malysis  presented  injthis  paper  provides  Uiis  type  of  tool 
eind,  therefore,  facilitates  consistcn|y  chocking. 

3 . Impact  on  Water  F^er.ource  ronn.Wen^nts 

All  asscsiiicnt  of  the  water  rosourt^:  requirt.*r*.'nt-:  of  a .specified  land  u.;t» 
pattei  n is  used  «i'.  one  piece  of  inforn*|. ion  to  for..Julate  a watf’r  rosoiir.  e 

f 
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systcn.  Because  in.ony  rcsuufcc  requirements,  such  as  W4tc*r  supi>ly,  ure  hu.ivjjy 
dependent  upon  land  use,  oii  iinalysis  of  roquixi‘-i**n_ts  i a useful  starting  } oirit. 
in  deten.ii  ninq  major  impacts  of  alternative  land  u‘a-  j dtterns  on  v;ater  resource 
develop: .eat.  Howevc'r,  in  obtiUniny  th.e  fitll  ran  of  a patt<  rn's  impact  on 
water  rt.-source  develo^-.-'t-jiL  and  system  d-  siyn,  th  • j lai.ner  nust  also  trai.jlat*- 
certain  stionqtli.i  and  veakues  ies  of  *Jk-  Kir»d  use  i .Mom  into  objectives  that 
will  broaden  tlic  choice  lU'.iony  altern.''.L -ve  systr^mr..  This  is  ebn--  r.o  an  to  in- 
clude syst«Tcus  that  satisfy  more  complex  objectives  in  addition  to  the  tradition- 
al water  r»'quircmcnts . For  c:<a!r!plo,  anavssnent  ot  waste  loadings  offers  an 
input  to  th«  design  cax’acity  of  treat  jra.nt  lacilitii  r.  v.’heieas  ob;:crvcd  environ- 
mental wcaJrnesses  of  th<=»  pattern  nay  provide  tljo  ip.pw'*tus  for  beauti  ficat  j on 
concepts  to  be  included  irt  the  overall  treatment  j l int  design. 

Detomination  of  water  resource  requ i tc-iaents  is  based  on  nodding  the  re- 
Jationr.hlps  between  laiid  use  and  t.he  Watcr-rolcitod  needs.  Residential  demand 
for  water  supply  is  thus  modeled  as  a function  ot  population  and  Irrigable  acre 
to  account  for  both  personal  consumption  and  sprinkling.  Identifying  tiie  n— 
levant  parameters  for  tl^e  dctoi-mJnation  of  water  resource  requirc-mc-nts  speci- 
fies one  asx>sct  of  tlie  information  needed.  Sul-)sequenl  ly , a planner's  undi  r- 
ccuidxit>^  <af  c:Axoaing  .'ly :> tuioo , oi  suppxy,  cost  cs k, j.ma tc-'S  <.nd  so  forrii 

are  used  to  make  a first  assessment  of  the  differences  in  system  design  oiid 
cost  for  each  alternative  xjattern. 

4.  Simplified  Framework  as  Aj>p]  led  to  t))e  ;^naly5us  Undertaken 

The  analysis  pro-sented  in  this  pa- cr  is  intended  ns  a first  approxin.ition 
to  U^c  framework  previously  described.  Using  the  scope  of  the  SII'.ULATOH  as 
X>resent]y  available,  limited  data  and  time  constraints,  its  objective  is  to 
provide  an  overview  of  tJie  major  altoniative  land  use  pattern?’  salient  fea- 
tures and  to  nukff  a preliminary  assc.ss.menl  of  tlielr  resi^octivo  viabi  lititv-. 

In  view  of  those  c'-'A5ldcr<itionr. , the  analysis  con^'c*ri' rates  on  elements  cho.sen 
on  tlic  basis  of  significance  and  analytical  feasibility. 

The  economic  analysis  consists  of  three  major  components  expected  to  be 
significant  in  tl^is  study;  site  di’vulop.»ment  costs,  I ransporl  at i on  costs  and 
fixed  area  development  costs.  The  social  cuialysis  examines  the  irrj'act  of  cm- 
iqrat.ion,  defici'^nc-y  of  low  income  h.ousing  and  d.-fi  -icncy  of  cnployment 
j^roxiu.atc  to  the  downtov-^ri  area.  As  environmental  ii  p.icts  are  trt'ated  in  a 
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coniuonion  )ja;icr  prcpai\-*d  l y U»o  C;mcUi<i  Di  Irict,  th.-y  .no  not  covor-d  hero. 

Due  to  tJu;  structure  ut  ty»e  analytical  tool  usovl,.  i .uch  of  tlu*  consir»ta‘ncy 
analy.‘;is  disruaned  ic  facilitated.  Itonn  r.uch  as  Uic  jr;torr.rtl  cc.iair.toncy  b-  — 
twcon  density,  oopulation  end  acrc*ri  roq.nicjd  are  an  part  of  Uie  ir.odel. 

FurtljeiT'oro , dn-a  to  the  r ..■’el ' n ul  i oc.’.t  ion  {-rocesG  I'.my  chocks  con-,- rnijiy  Uie 
logic  of  develo^areat  are  tn  co^uitAd  for. 

'IVo  important  v.ater  n' .ource  roquii  - n.v-.ts  on*  eximij.ed:  (1)  cV-rand  for 

water  supply,  and  (2)  wasle.v'atcr  loadiri/s  from  rc*3id<  nL i a 1 , commercial  and 
industrial  point  sources.  Those  roouirr-.(  nts  wt.ro  tlioaen  I'ccvasc  cf  their 
heavy  dependence  upon  land  usr*.  ]n  addi.ti<~n,  the  analysis  c-xar.in.-s  th*-  tcjtal 
potential  benefitr,  duo  to  locational  etdv  intaye  Uiat  could  Li;  cjair.ed  throu'jh 
flood  protection.  This  information  if  ui  i 1 ul  in  dot-.rr.dning  tradeoffs  between 
structural  ,uid  norifjtructm.  «il  protection  al  t ernatives . 

C.  Ri.-lationshi p of  t)io  hand  Use  Anglysir,  Approac  h t o the  planning  rro'  evs 

/ ' ■ 

The  Omaha  Plan  of  Study  outlines  five  major  steps  as  key  mlestcnes  of 

I . 

tiic;  planning  process:  nc(^d  identification,  gencratio.u  of  altornati ve  p:oqrarMi, 

'■  I 

program  analysis,  display,  and  selection  of  a course  of  action.  VPiilo  tills 
was  suggested  as  the  overall  order  of  execution,  it  va7f:  also  discus'-ed  th-'t 
the  first  four  stops  should  be  perforrr.ed  in  an  iterative  manner.  As 
outlined  in  the  Plan  of  Study,  the  first  iteration  includes;  a broad  identifi- 
cation of  needs,  primarily  as  related  to  key  concerns  cu'id  pro£-:->z  oncca ! a broaj 
deliiu'dtion  of  alternative  land  use  patterns  and  associated  water  resource 
programs,  emphasizing  overall  direction;  a p^^climinary  analysis  relating  each 
water  resource  program  to  identified  needs;  and  a first  order  display  of 
tuialytical  results  assessing  j»rogram  feasibility  and  major  impacts. 

It  is  noted  Uiat  performing  tha  lai<d  use  analysis  previously  described 
accomi'lishes  one  iteration  of  the  four  steps,  i.o.,  formulation  and  specifica- 
tion of  alternative  patterns  to  be  anivlyr.cd  depends  upon  expressed  concerns 
and  preferences;  asscfismf'nt  of  water  resource  r<»gu ircmtuits  is  ti^.c  first  step 
in  defining  alternative  w<  tc;r  resource  development  progriimo;  ass'.  ssm‘*nt  of 
strongtli  and  v^Jt^knoss,  and  con/'istcncy  analysis  is  p^irt  of  progra.m  analysis; 
presentation  of  analytical  results  associate  d with  i ac)j  pattern  is  i»art  of 
disi^lay.  r»ub:;egtjent  it.er.it  ionr:  arc  associated  with  iiiercasing  l“Vels  of 
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analytical  detail.  More  sj.ecif  ic-Uiy  : 

. Need  Idv^nti f i cati on . The  plonninq  ji’^ocess  I'ied  iirt^ortant 

clctnent£;  of  thiii  ‘-.uj):  derivation  of  pliiriiin:  ohicctiv -b  a:.d  j'enourco 

requi roiv-nts . rormal  ition , iipecif  ication  c.:.d  ^.;r..ilysis  cf  Imd  us.e 
patterns  provides  for  both:  (1)  lonnu latir.q  t...tt«:rns  tc  le  analyzed 

reflects  ijroad  conr-rns  and  profejrt.  jic»?55  v.hil«'  r.ijor  iii.pacts 

provides  iiecessaiy  infomation  to  d*''lineat.e  t ; c plar.ninq  cjbjcc- 
tiv’es  iLTJd  relative  iriorities;  (i?)  sinilurly,  i .itt'.’rn  s; --'ci  f icution 
reflects  land  requi.r«ai>,«nts  v.hich  together  v;i  th  population  d-ta  arc- 
used  to  define  water  resource  xequir'-.nents.  C'bvioasiy/  as  land  use 
patterns  are  specified  and  «malyzeci  in  increa.  jnq  detail,  the  need 
identiCicdtion  step  converge:-. 

. Alternative  Progrons.  V.’ater  resource  prograr. ; ate  formulated  in  in- 
creasing detail  (1)  as  water  resooT  C*-'  requi  r». . . -liLs  iuro  moj  e jrecir.cly 
defined  in  terms  of  magnitude  aiid  S|)atial  distribution,  aiid  (2)  as  a 
pattern's  key  strengths  and  wea.<nrsses  are  betr»-r  translated  into 
objectives  for  water  resource*  system  design. 

. Program  Analysis.  Assessment  of  pattern  impacts  and  consistency  analy- 
sis are  major  detc-rminants  in  program  evaluation.  Institutiorial  analy- 
sis, v/atcr  resource  system  costs  and  impacts  are  the  remaining  consid- 
erations. 

• Display.  The  display  step  mainly  deals  with  trie  prescr.tation  of  system 
benetrc:>  eUiu  s^usts.  tin-  ^y^onnri.'^  cu 

benefits  include  ec'orjornic,  social  and  environmental  program  impacts. 
Aspects  of  those  arc  contained  in  tlie  land  use  analysis  as  previously 
described.  System  costs  must  be  treated  as  a separate  topic. 
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Clviplcr  III 

FOR*'IULATION  A-ND  SPKf.Ui’JCATIOIJ  OV  T'.O  /J.TcRNATtVK  L.V-'L)  USE  I'ATTEFJ^S 


A . Int  rov!nct.von 

Currently  land  use*  planning  ’s  largely  thiO  domain  ol  lo-i-l  ^overr-m^^nt ; 
t}ius  land  uijo  plans  arc  specified  at  ci  sufficient  level  of  detail  and  scope  to 
satisfy  their  needs.  However,  this  l-..vel  of  detail  and  5>ccpe  nuy  be  ir.sulfi- 
cient  for  the  water  resource  planner.  Hence,  the  comprehensive  plans  of  nost 
urban  areas  normally  need  to  be  expanded  in  terms  of  the  breadth  and  depth  of 
elements  used  to  characterize  it  that  arc  important  to  v/ater  resource  planners. 
In  addition,  portions  of  such  plans  arc  often  outdated  with  little  likelihood 
of  revision  in  the  near  future.  Consequently,  the  water  resource  planner  is 
usucilly  confronted  with  Uie  task  of  adding  specificity,  enlarging  the  scope  or 
revising  outdated  portions  of  existing  land  use  plans. 

A second  but  related  issue  is  tliat  local  governments  normally  project  one 
land  use  patcern  that  represents  the  "best  estimate"  of  the  future.  OUier 
groups,  factions,  or  even  members  of  the  local  goveiiunent  or  planning  bodies 
may  have  different  ideas  concerning  how  the  area  will  or  should  develop.  T}iesc 
views  arc  rarely  documented  in  the  local  government’s  comprehensive  land  use 
plan.  Recognizing  the  uncertainty  that  currently  exists  in  regard  to  forecast- 
ing or  directing  future  land  use  and  the  possible  diversity  of  opinion  concern- 
ing how  the  region  should  develop,  a single  estimate  of  future  conditions  may 
not  be  sufficient  for  the  water  resource  planner.  Thus,  an  important  concern 
is  the  impact  of  uncertainty  and  diversity  of  opinion  regarding  future  land 
utilization  on  water  resource  dcvc*loj>nent . In  response  to  this  concern,  the 
planner  must  formulate  altvrnative  futures  which  encompass  alternative  projec- 
tions, assumptions  or  preferences.  This  is  not  to  critique  or  disagree  with 
any  one  plan,  but  rather  to  allow  analysis  of  the  inpact  of  acknowledged  uncer- 
tainty and  diversity  of  opinion  on  water  resource  development.  Thus  formulation 
of  alternative  land  use  patterns  is  structured  to  sati-fy  two  criteria: 


Alternative  nat. terns  should  Ik;  rgjocified  at  a sufficient  level  of  detail 
and  of  broad  enough  scope  to  allow  t)io  assessment  of  information  dee.''’d 
necessary  to  d^.‘:ign  water  resource  .systcr.'  responsive  to  the  pattern's 
key  attributes. 
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. AU-c-rnativt*  patUTnt.  shovilti  Lo  lurnulaLod  so  ar.  to  c-nconpasi;  major 

uncertainties  or  dif ferctnct'i^;  of  opinion  concern ing  the  area's  alterna- 
tive futures. 

Bocau'^e  the  Omaha  Plan  of  Study  r-r-'vidcs  a d.,*tdiled  description  of  the 
physical  and  socioeconomic  charactei  isti cs  of  tlie  study  .iroa,  this  chapter 
mainly  addresses  formulation  of  the  alternatives  and  their  .sijeci  fication  as 
needed  for  tlie  analysis  performed.  Specifically,  Section  D dcsctibcs  the 
formulation  of  two  major  land  use  alterr  atives  for  t>je  Omaha-Council  Bluffs 
metropolitan  area  that  meet  the  above  criteria.  The  purpose  of  this  section 
is  to  discuss  rtot  only  t)ie  salient  differojices  bet\;oon  the  alternativi.-s , but 
also  the  manner  in  which  the  alternatives  are  formulated.  It  is  shown  that 
Alternative  A is  largely  the  replication  of  the  MAPA  Comprehensive  Land  Use 
Plan  and  Alternative  B represents  a synthesis  of  alternative  assumptionfj  con- 
cerning the  development  of  Omaha,  Council  Bluffs  and  tlje  Missouri  Riverfront 
Corri dor. 

Sections  C and  D provide  the  specification  of  those  two  major  alternatives. 
The  important  variables  in  this  specification  are  residential  d<?n.sity,  gcogr.iph- 
ical  distribution  of  population,  direction  of  grov.'th  and  locatioii  of  employment 
centers.  The  data  sources  iised  ana  tne  assumptio/*s  made  aio  aisu  in 

these  sections. 

B . Fornul ation  of  Alternative  I.and  tJf;o  Patter 

There  are  currently  four  groups  who  are  heavily  involved  in  planning  the 
future  land  use  of  the  Omaha-Council  Bluffs  metropolitan  area:  Metropolitan 

Area  Planning  Agency  (MAPA) , Riverfront  Development  Trogram  (iiDP)  , and  the 
planning  departments  of  Omaha,  Nebraska,  and  Council  Bluffs,  Iowa.  7uiK)ng  these 
groups  there  is  major  diversity  of  opinion  in  regard  to  the  area's  future  shape, 
particularly  in  respect  to  residential  density  and  the  location  of  r€*sidential , 
commercial  and  industrial  activities.  This  difference  of  opinion  centers  upon 
whether  the  area  will  develop  along  the  linos  of  current  trends  - increased 
suburbani'/.ation  to  the  v;est  and  south  at  very  low  density  - or  whether  a change 
will  take  place  towards  more  dense  development,  coupled  with  intensive  use  of 
the  riverfront. 

- In  April  1971,  MAPA  adopted  its  Metropolitan  Area  Comprehensive  Plan.  This 

plan  forecast  development  largely  as  a continuation  of  current  trends  wliich  would 
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ontiail  rutjor  cxpaiisioii  Lo  th<‘  woiil  aiul  <'f  C'r;v  :!ij  ansi  d ,‘c:  ucj  rosidc-n- 

tial  donnity.  This  ['Ian  ic  j'r(*suiU.J  y .uioptod  by  U;-:  ]c/v:al  Council  of  Govcrji- 

merits  aril  is  taken  ai.  one  <i  1 Lrrna  I i v;.-  l.j.-jd  u.n  }iMorn  r'jforrc  d to  ns  Altcrr.a- 

tive  A.  Th:-  n.ijor  critiqna  plan  has  b-s-ii  th  . arcunplir-n  i -.'  jardi  r.'-i 

residential  density.  Kosident  ial  d.-n' i t i e advoc-ated  ly  tlv.*  CJinairt  I’ianninq 

Uopartmer.t  ran':fe  from  .*^0%  to  lOO"?.  liifjbcr  thu:}  tinos!  feuc-cust  by  i-b\PA  (kef.  :>)  , 

} 

A change  of  this  magnitude  would  obviously  have  i...ijor  ii.ipacts  on  Ui.-  total 
acreage  Cif  land  »-oqai  in-'d , the  tranr-portation  networl;,  cost  of  public  sorvic<;s  ' 
and  watoj'  resource  dcvcloi^ment . 

Besid'V;  this  diffeiunci'  of  opinion  regarding  density,  th'.*rc  is  presently 
major  controversy  and  thus  uncertainty  concerning  the  geographic  distribution 
o£  the  area's  p»opuiation.  This  is  mainly  dua  to  }OP,  vr.ich  was  conceived  in 
1970  and  received  study  funds  under  the  Integrated  Grant  AcLmi ni stration  Program 
in  1972.  ld)P  and  the  Omali.i  Planning  Department  envision  new  residential,  com- 
mercial, industrial  and  rccrcationa  1 devc lop.ment  along  a 5*3  mile  stretch  of 
the  Missouri.  The  key  concept  of  this  program  is  to  shift  empliasis  from  con- 
tinued westv;ard  develorjment  to  a "return  to  the  river",  vrnilo  the*  magnitude 
of  the  program  relative  to  total  future  develop.'nent.  is  rather  small,  it  could 
have  major  social  and  economic  impacts  on  significant  areas  of  tha  city. 

A third  area  of  uncertainty  is  the  growtli  c»f  Council  Bluffs.  Historically, 
Council  Bluffs  has  grown  at  a slov/er  rate  t.tan  the  City  of  O.-naha  a.nd  the  Oma}ia~ 
Council  Bluffs  PMSA.  Under  t)ie  assumption  of  less  westward  growth,  coupled 
with  RDP  and  more  c'lggressive  local  development  on  the  Iowa  side  of  the  Missouri  , 
there  is  the  possibility  ot  changing  tins  trcjid  to  a situation  vliej'e  Council 
Bluffs  would  grow  at  a rate  comparable  to  that  of  the  SMSA.  If  the  growth  ratu 
of  the  entire  3MSA  remains  as  presently  predicted,  such  c-hange  iii  the  projected 
growth  rate  for  Council  Bluffs  would  alter  the  forecasted  distribution  of  popu- 
lation within  the  SMSA. 

There  are  definit<?  interdependencies  in  the  afor<  mentioned  areas  of  uncer- 
tainty. Rettirdation  of  westward  growth  through  an  overall  incrc'ase  in  residen- 
tial density  would  improve  the  viability  of  the  riverfi'o.nt  development  which  in 
turn  is  a najor  factor  in  t)io  growth  of  Council  BluCf:-..  Because  of  those  inter- 
dependencies, the  three  key  issues  - increased  density,  rivorfrent  development 
tind  increased  grov/th  for  Council  Bluffs  - are  synthesi^.ed  into  one  altornativ.; 
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rcftTic'd  lo  u'i  Al  tonaL  i VO  li.  Jjj  tlii:>  rMnmji  A 1 1 > •rnaLi  vos  A cir.fl  li  fi.com}  a'. i 
the  ri.i  )<•>■  vo.cort.iint  jc:f;  and  cU  f ff  rone;*- ..  in  onirtion  rc-fnir  Jir-'j*  julurt-  chv.-l  oj  '-nt 
of  t)>o  ar(-.i.  If  Uu  re  were-  not  u *jtioucj  i ntc  ract  io:i  I ><  tween  Ua-  ci.,5;or.j>tii.nG , 
it  would  1-  • ri'icosuaiy  to  Lcrmulat''  iioro  major  ail -'rti  it  ivc-n  •:(j  t h ' t e.r-h  all*T 
nativt  puttern  reprcr>(*ntod  a con;. i si  out  bat  distinct  view  c;'’  ihc-  fuluro.  TIk- 
interdep*  iv.if  ncies  / howevt-r,  permit  t irtalinonf  of  tho^.'  ■ >.  y iscufu  through  sen- 
sitivity a.Tjl/sis  of  t)jc  two  major  alternatives.  Iji  r.-r.j7;ary: 

. Altor/iative  A rojire-sents  a continuation  of  j rc '.erit  trc'nds  .ind  in 
essentially  the  5.arr*e  as  the  rUMV\  forecast  of  future  laud  uuf. 

. Alternative  B eni})hd;.iiios  lumber  density  resid-s.tial  devf  ]o;  .r.''*nt , and 
shifts  now  doVfloi/ment  to  DjC  river,  to  exictisia  rosidenti..!  areas 
in  Omaha,  and  to  Council  Bluffs. 

To  facilitate  the  co.mparati vo  analysis,  Kconomic  Caowth  Are.is  (BGA'r.) 
have  been  defined  for  the  area  under  study.  The  I'.GA's  arc  shown  on  the  map  in 
Figure  3.1.  'i’lie  LGA'.s  ure  made  up  largely  by  census  tract  to  facilitate  data 
collection.  KCA  1 represents  the  area  on  the  Nebraska  sid<'  of  the  Missouri  and 
one  area  in  Iowa  that  arc  directly  alfccted  by  the  RDF  conco}Jt.  LGA  2 repre- 
sents existing  Omaha  Development,  approx  ii;.ately  bemnded  by  l-GBO  to  the  north 
and  west  and  tno  Douglas  Sarpy  xjne  to  cne  «>oui:h.  dGA  j j eprosenus  the  Council 
Bluffs  area.  EGA  A represents  the  area  to  the  north  and  northw--r>t  of  current 
dcveloj-mcjit , and  EGA  5 represents  the  area  to  the  south  and  southwi.ut  of  exist- 
ing dcvclopn*^nt.  These  areas  were  chosen  on  t.ho  basis  of  relatively  }jor»oye/ioc/us 
growth  patterns  and  relative  independence  of  each  other. 

Under  Alternative  A,  EGA’.s  1 and  2 do  not  experience  much  growth;  for  the 
purposes  of  this  study  it  is  assumed  that  tliore  is  no  grov/th  in  cither  aroa, 
thus  creating  a polar  situation.  EGA  3 experiences  minor  growth,  vhile  EGA's 
4 and  b contain  the  major  portion  of  the  grov’th.  The  key  implicat ion.s  of  tliis 
are  that  new  utilities  and  roads  will  have  to  be  to  service  IhGA's  A and 

5,  while  social  and  economic  conditions  in  the  downt«)v/n  area  of  Oi.^iha  are  ex- 
pected to  contiriuG  to  clrclLne  as  they  have  over  the  past  decade.  These  imidi- 
cations  are  a^aly^c<1  in  llie  next  chapter. 

By  contrast.  Alternative  0 empluisizf.s  growth  in  EGA  1 and  2,  and  thereby 
would  be  expected  to  also  «.timulato  gj'owth  in  EGA  3.  The  total  jx-j-^ulation  of 
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ori  .1  i';  ctbsu-'- a cor.-.taiit  u:i'J-r  lyaLli  al  t-'nial  i'-'' ■:> , *u  '..\»u3d  bu-  3o-.j 

growth  iji  LaA'i;  ■'I  .ad  a u.a.i^r  H lli.n  undar  T!ii  , i "ivl  'Toji ..  lIou 

(a<a,.  T.iliii:  III-l)  is  on  'l.s.  a;  o'  L:..  c\  uaii.,  D 1,0;  ■-latioas 

t.o  t!ic  yodi'  .^000,  .a  i .".Ai'A  p>'oj  -ctions  oi  10  [■•.■if,;,!  fro:-,  t,,...  y-dr 

to  P.OlO  .;n:l  9 porrmt  fr  ;.-n  2010  to  20/0  (p.iji . .1).  .g-  .a..  ;,1  ic  , t io.'.s 

of  M I.eiT.dtive  11  ava  a ravit.ili /..tion  of  do'..':.i '.'-.t.  f a.iaa , v,  , h c >nr.o';  j_-at  j 
of  and  cinplo/' at  probltrs  for  * ao  l-.a-.n-'.-d  loaal  atioro  .-..id  Ic.a  i.fi  d 

for  now  road  .nid  utility  coustrnctioa  L.  oausu  of  rare  cic-nso  popuJat-o;!. 
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SMSA  POPULATION  PROJECTIONS 


Year 

Populat.io: 

1970 

540,]''i2 

1930 

640 , &C9 

1990 

7S9, 271 

2.000 

669,703 

2010 

996,679 

0020 

1 ^ Q/,7  ^ 

C . Spoci  f i cation  of  Altcrnatiy..  7^ 

1.  Rcsidontial  Loc.tt  ion 

The  Lv.-o  alternatives  differ  in  distribution  of  population  and  ia  location 
of  ctnplojn-jnt.  The  basic  assuripticns  iti  .Alternative  7.  are: 

Approxir’.ately  all  increases  in  dcvelopoent  will  occur  outride  th<-  aro.a 
of  oxi.a.ting  dovclops.ent ; thus  there  i;:  not  any  increased  d.-.’.-lopr.vnt 
in  EGA's  1 or  2.  For  residential  develoar' ait  tliis  assu-.ption  is  con- 
sistent with  tile  procedure  used,  to  formulate  the  MAPA  plan;  however,  it 
represents  a deviation  from  th'-  MAPA  plan  which  assumes  nodest  comner- 
cial  and  industrial  developneat. 

. EGA's  d and  5 will  share  tin-  projected  growtii  of  nougl.is  and  .farny 
Counties  in  proportion  to  flu  distribution  of  rvsidtnti.il  land  fore- 
cast by  P/iPa. 

. The  growth  in  If.A  3,  Pottawaltanie  County,  will  be  as  projected  by  Uic 
Census  bureau  and  M.AP’i. 

Table  III-.?  suraaari  zes  the  population  over  time  by  counl.y  and  by  Ed.A. 
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for  ALi'!'.!  ivi;  a 


1 Ccjunl-V 


Year 

C'oui.L'^ 

Sarpy 

PoLtaw.it 

1070 

suo./irt'i 

C6, 20-3 

HO, 901 

1030 

90,130 

1990 

50C.,032 

143,302 

105,737 

2000 

r>6S,3Kl 

191,330 

113,062 

2020 

C.33,34  3 

261 , 336 

120,101 

.■unit: 


b._ 

Vfar 

r.Gh 

1 

2 

3 

4 

5 

1970 

57,060 

330,555 

65,299 

9,078 

28 , 364 

1900 

(no 

chanye 

72,447 

44,151 

77,817 

1990 

cir.! 

3umc'd) 

00,35] 

06,601 

135,026 

2000 

00,176 

126,022 

197,363 

2020 

57,000 

330,555 

10) ,632 

185,094 

209,522 

~20- 


2,  i I \d  Vr.o  l«»qMi  ^ ctn  -uts 

Kor  ( .iCli  tiltcrmili  vt*  thv.  <»crciKj.-  rerjuircu  lt<?  n.-‘;\'’Untiai  , C'«*:  . ri.:Lal  rtiKl 
1 jitlvii' t r i v!  1 cj  rcjw  £.h  ib  u 1 ! o-7£i  t od  lo  .si'lj'jrc.ib  wilhiii  i'^-A  C'’M..'r  ly  (lirTL-.:!  ly 

i fyinq  cu-i'o-.  or  l>y  c\«l  ru  1 at  i ny  a^-rc-o  fio:i  ,.;id  d:-:r  vly.  In  tla* 

case  of  Al  t'ftiativG  A du-  f'.Wlowinn  as'iu.'.ptions  I.IJ  fo;  fio  d-!.-'.  ; ; uy«d  to 
dctermino  nr  ial  uv  i-*'.  : 

. Tiie  average  1»ou:i'''1k  id  b.m  3 

, Ix‘>-v  dojisity  fj‘‘;uiiTies  \/2  aero  Icjts  and  a ii‘d  ji.'sid ant-ial  uvn.'-ity  cjf 
6 v>or  acre. 

. Median  d<':ibity  ass^ir.^J.'  1/4  acr^;  l(-ts  and  a r.  • t density  c'f  3 2 people 
per  acre. 

, KesidvTitial  aoroag-:  cone  l i tut  e''  ?./7-  of  roruiunity  d'Vclf.j-ncr.t  ; the  ro~ 
mairiLr.g  1/3  is  a1  lo^.■ated  to  ro.;,'  -,  local  ro.a  'rci^l  and  t j an  spic-"'. 

The  resulting  cc*:a. unity  devolu;  • Ji*:  densities,  ara  4 pce-plc  ] -t  acre 
for  low  eiensity,  d £'C.<^pl<*  /H*r  aare  lor  Kicdiuii  doHoity. 

The  proportion  of  acne;.  as‘'. t.o  lov  and  J'l'  d:un  clonsily  tlev'-l • »p:neiii  ar«.- 
dotenninc'd  Iry  sotting  the  corhinoi  rt'Jid': i^ti<»l  density  in  each  ounty  t.gual  t.a 
the  densities  assigned  by  M/\rA  in  its  jyrojcctions . V'-'.  bounlas  .r..\  . .rpy  Coun- 
ties the  I'.Ai’/v  value  ic  (>.b  pc.’Ople  per  aci'e/  tUtd  in  1 ot  t-iwacc^rnie , !•  p'r  a;.'te. 

Thus,  Tabic  IIT-3  sunraar  i /cr,  the  proportirins  of  lov;  and  dr...*  ty  fh-volop  • ;.t 

by  county  tbit  result  in  the  abc>v<i*  ^'lAPA  densities  wliile  Table  lll-n  r-h  -ws  tln- 
correspondi  ng  acreage  for  the  KGA's. 

Table  JII-3 

HESiDbNTJAL  UKNtSlTH'.?^  t’OU  AhTEP-N’ATIVK  A 

Density  Proportion  of  Acres  Proportion  of  Population 

(Peict  n. ) (Percent) 


Douglas  and 
.g.irny 

To*  ♦ .iwattaruo 

Dougla.s 

. and  S«irr-'V 

P(»*  t nwjt  1 .11' t( 

Mcdiuni 

i~2.Z 

?S 

76.9 

40 

Low 

XI.  :> 

VS 

23.1 

CO 

1 


T.ihlP  11  £ - -1 

12  3 4 


Lc3v;  MicUilti 

Low 

ho-.-: 

MiriJ ) e 

hpy_ 

M i do  1 c- 

Kul.ilf 

lOEKi 

1090 

3C>;t 

2042 

3390 

2860 

4770 

1900 

2235 

4403 

74  VO 

03  04 

10293 

(A  Item 

at ivf  A 

2000 

cis^^urie 

ij  no 

2Ui4 

04 'i 

07  39 

11217 

9803 

1C31B 

2010 

new  it 

r.  icenticil 

3434 

J141- 

P475 

14107 

12367 

205B5 

acre  a 

in  1 nnil  2) 

2020 

5450 

1B17 

10211 

16995 

18032 

25104 

Table  111-5 

NEW  COM-'IEKCIAL  AND  INOUbTUlAI,  ACRES  FOR  ALTEKNATTVI;  A 


Year 

1 

2 

3 

EGA 

4 

S 

C*  I* 

C*  1* 

C* 

I* 

C* 

I* 

c* 

I* 

1980 

25 

88 

318 

252 

336 

855 

1990 

51 

173 

700 

554 

726 

184  5 

2000 

79 

2G0 

1269 

332 

1151 

2925 

2020 

125 

423 

1590 

1260 

1770 

4500 

* C = Cowmcrt'ial 

* I = JiirJiislrial 
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1 


p- 


CoiTOTii-rcial  iti'lu:. trial  qiowlli  is  !■  i .r  1 cs  axt  and  i i.  I V'ly  if)'~ 

Uoir.  lo  Uin  y ii  J’.'-  i ..L  thn  .a,.'  rat.'  .1::  I I..'  | t.l  "l : 1 1' l . • . i ...  i . . . . '...,1. 

Dlitr.'.s  til"  new  acr--.,  for  ear'll  in  .•.■(.■li  . at,.  ..'I'.  It  L"  -’■  ■■  ■ tl-  - < n’.y 

maior  eoi;'it..'rcia’.  d'  V':-!oj.neiita  ate  iaclu.d.'J  in  II..--.-  ea' i'  .t  ••  I/-.-..!  <■  . ■ i il 

acti'.'i  t i.'S  arc  ass'-ti' "1  to  ly-  ['art  of  I'esi  rienl  i .il  tlavel'',.:  ;.t  . 


D.  tipgci  f irgt  j cm  of  M teriiat  i vn  It 

1.  Hesi  cU»n Li  ril T ocation 

Thc'  inrijr^r  di  f f • rtTiCf  botv/cr-n  tiu’  al  tt-r  nul  i vt-’  land  u;,f  I'l.ii.';  is  ll.il  iii.ri.  r 
A.ltc.-rnaLivc  li  thcro  lu  incroa'.cd  di-nsity  and  an  iiicrcur.e  in  i*.  i-  ■.  nl  if  'at-  - 

to  ECJA'n  1 and  2 ana  3 couplod  with  dccroasfcd  yrowth  in  KG^‘s  4 and  T.  Tra- 
bayic  as*iunptionii  iri  Alt ornativ.-j  li  arc: 

ItI'>P  in  ] will  account,  for  6 i^orcont  of  the  insroanc  in  : p Jlat'on 

of  Uoucjlas  arid  Sarpy  Counties  by  t>io  year  2020.  This  is  baL<d  or. 
total  HOP  ii- : vol opinont . 

Boqinninq  in  19B0,  Council  liluffn  v;il3  fjrciw  at  the  sar*'.a  rate  as  the 
rest  of  the  Si'lSA  rathot  Ui  rn  at  its  present  lover  rate. 

. EGA's  2,4  and  5 will  sUart*  the  roriaininfj  jopulation  inrreases  in  j^ru- 

t?S  U J i«*u  i- ■ d *.*/  v*ic  U - w *.0  J-  .a  t l a s,  w v. ....  i l-.> 

projection  of  population  orowth  to  the  year  2020.  That  projoct^rn 
assuines  an  overall  incroaso  iii  d-*nsity  for  areas  v.d  t h existinq  deviflop- 
ment. 

The  ror.uLtincj  populations  are  listed  in  Table  1II-6  by  EGA. 

2 . Land  Use  Kc:oui roments 

The  following  re.sidcntial  densities  are  assuir.od  for  .Mternative  P: 

, Mi'divun  densities  of  12  people  per  acre  and  high  densities  of  2S  people 
per  acre  are  used  for  EGA  1.  Medium  density  represents  clust^*'-  deveU-p- 
mont,  infill  housing  redeveloi'r.rjnt  and  now  tovnis  in  general.  High  den- 
sity rcprefiOiits  planned  unit  dvvolop:Aent  (Hef.  4). 

, For  all  other  KCA’s,  a residential  density  of  B peoi^le  per  acre  is  used. 
The  scliedulo  of  residential  development  is  shown  in  Table  111-7. 

Commercial  ar.d  industrial  development  is  based  on  land  identified  by 
the  RbP  and  project  ionr;  made  by  y.tn.  uovelopment  is  assiLtcd  to 

take  place  according  to  Ui_  schedule  .shown  in  'table  Ml-/. 
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Tul)l«  il[-0 


I’OPUi/.Tro:-  i\>:.  Aj;n;}u;AT  iv;:  p 


i 

2 

3 

<1 

5 

1^)70 

f)7  , bAO 

c.5,2yy 

9,07i> 

28,30,4 

0-'; , 

3GiM 

72,449 

27,090 

07,944 

l‘t  )0 

71  ,G'U 

AO?.,  1 

B3,3B0 

48,900 

91,901 

?oao 

7b,r.77 

4 34 , 08'I 

98,318 

09 , 80(. 

124,498 

20::() 

ny , btir> 

4bG,4r*4 

117,870 

102,043 

176,203 

Tabic  III  “7 

Ni:w  ACiJi^Afa:  K'''j0iia:Mx:NT5: 

a.  Uc-t;iclci* t i I 


1 

2 

3 

4 

5 

tliiklJc 

Hi‘jh 

— 

11.1.(1x110 

- 

U2/.K.ri' 

(30  ,,t- 

ro  ) 

{8/iiCi'( 

1980 

427 

4 3 

3,097 

894 

2,327 

3,697 

1990 

918 

92 

7,049 

2,261 

4,996 

7,949 

. 2000 

1 , 388 

139 

12,017 

3,194 

7 , b99 

12,017 

2020 

2,13!) 

214 

ia,48V 

6.572 

11,021 

18,487 

b.  Coiiuncrci 

al  atJ'l 

Indir-.lri.Tl 

Vea^ 

I-IGA 

1 

2 

3 

4 

5 

C*  1 ‘ 

C*  I* 

C* 

I*  C* 

1* 

C*  I* 

1980 

in  400 

220 

40 

3b 

112  180 

130 

240  500 

1090 

21  PC-0 

473 

00 

8 b 

272  3C>7 

387 

516  1,075 

2000 

30  13C0 

091 

.130 

ir>8 

004  byb 

bob 

780  1 ,625 

2020 

30  2000 

71  ;> 

200 

290 

HOO  900 

900 

1,200  2 , 500 

*C!  w CoT.Ticrc i cl  1 
*J  ” J ncUi:>l  ria.  ] 
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Ch«i})tL;r  IV 


ANAI.VSIS  or’  Af.TKi'-’.ATi Vr.* 


'i'hi*  comptuaLivo  <inaly:>.is  of  llj»‘  )anJ  u.cc  ol  » n it  i vt  a in  jHtfoir’  'd  jiTi;r.ir- 
ily  on  Ih--  bacir  oi  t?j.:  af  oj  ornt  nt  i on<^‘J  cc»n]'ij*>r  ; i ul  i on  inociil  . bj^-c  i £ i c-.  1 ly  , 
tlio  n’.o.ic?  is  us<’d  to  calru.late  K.’sult.n  related  to  a jMt  ti-rn ' v.  economic  in;  ictn, 
to  clK-cr:  internal  connintoncy  of  the  altcrnativan  and  to  calrxilatc  aep^ia-yaU’ 
water  resource  requirements.  Analysis  of  social  irupaets  is  }*orf orii.ed  exterj  4U  Ily 
to  f)io  model. 

Section  li  prcsc*nts  the  analysis  results  and  hiyhliqnts  salioiit  dif  If  rv  .'.res 
between  th<'  two  al  t.eri*at  ives  as  specified  in  Chapicr  ITl.  Tin-  ohi‘-~tiv<.-  is  to 
sot  forth  the  two  patterns  and  their  implications  accordinn  to  the  r; ir.pl  it  i«-d 
framework  surunar ixed  in  Ch.ixjter  37.  Therefore,  the  i.oction  ecO!;-;-  e 

and  soeicil  impacts,  briefly  discusses  pattern  con:  ist.fncy  aii.i  oullims.  reside- 
wi-.v  v-uLui.  iesouroc  IS- iuircr .cn ts . 

A key  difference  belwci*n  the  two  alternatives  is  tin*  den:. ily  ol  i id*  nt  ial 
dcvf'lopm' nt . Section  C presents  fjcvt-ral  earn'*  ituiier.  where  ttf  sensitivity  of 
economic:  impacts  and  v/ater  rosourcf*  rcqniremenL'.  lo  variation*-  in  c'a  in.ity  <ii;  1 
lx>pul<ition  are  exainini'd.  The  objective  is  to  di^■.j>loy  the  implication-,  of  hi  gher 
denr.il  irr.  and  clifforonL  cjrowth  rater  on  the  choire  l-.tw‘*‘cn  alternatives.  rj.«> 
last  ca.'-.G  study  is  der.iyncd  to  provide  information  as  to  the  Rivi-rficutt  Develfjj- 
mont  Procfrarrd.s  viabilit.y. 

B.  compirat.ive  Analysis  of  the  Basic  AltC'rnat  i vc 

Analysis  results  tire  displayed  in  this  section  .jccordiny  to  the  r.iir.jd  i f d 
framc'wovk  presented  in  Chapter  II.  For  each  a1 1 ern.it  ivt*,  najfir  st-irn  itlii,  .tnl 
weaknesses  <irr.  reflected  in  terns*  of  a<jfjre-;ate  leoncmic  and  social  rea;.uri.  ; 
internal  consistency  of  the  a 1 terna l ivc -»  is  d i d on  the  basi*^  c)f  i lu-  nimu- 
lation  model's  logic;  and  wafer  resource  i etjui  rement  s ar<'  det<.:miicd 

for  water  supply,  w.ii:  L(-v.'a  I or  loadings  and  flexed  plain  r'.an.:q<-m'-tit  . 


t ‘ • 


I 


I oy  d 
• • .n  i \u 


X lio 


1.  /:coiio^ic  i>ocj  ii  1 Iinj.a* 
fX-ono'^uc- 

Th(.'  mjiri  p^irpojo  of  th'  c jfionic  'in.-fy-i  . > *•  ’ ^ 

ill  N\»t  joii.il  r:ronr»'^  i c*  Kff  i r i cncy  (;.■  ) . t - 

No  of  t^.<•  cn  "'.t  r i Nut  urn  *>1  hrn-  t i ’ i-  • ’•  i-  • 

uucil  in  Ihf-  .inalysir;  is  Lho  SirVJI.A'h  >i. . An  ov-tv.-..  <.i  \)  . ..  i ' *c  i- 

is  cj  i vc!«  bol ow , wh  i 1 >.•  ci  it.c;i  <*  d'j l»'»  I 1 * d d' 'f-s.' r I ] 1 » • • f f Mi-  r '1  'Ji  i 
Rofortncc*  S. 

N'I:K  lit  tril^uli'd  tf»  u dfV'U-;  '.t  ; .*  ’ • m>  :i  • n 

of  fiimuul  ii<;L  carninj-.  to  t-olh  t.indowrior.  .iti.I  i :i  i . v iais.  i •-  tiviti.-. 
ri(*t  f'cirnincjs , or  oconoinic  rorit,  of  «»n  uctivity  nt  <i  r.rrttiiii  1 is  ^jivsn 

by  Uic-  <Uf ft  r.-noc  bctwci  n tlu-  act  ivity's  <jro:...  .n.-r--  .n  1 i*  '.  total  : -.t  . 

Ik'MCO,  the  total  flNN  benefits  asstic  i a tt-d  './iih  -i  ..iie  yi'*'-;.  Vy  lb-  '-a:.. 

of  tfio  ccortor.iic  rents  over  ail  activities  and  iotiit  io;a  . 

in  nost  situations,  the  jjltin:*  i is  i nti  i ‘St  i*ri  only  in  the*  1. 1 f 1 '-i  * i.  »* 

in  NCK  bc’r.efits  betva-en  devcionmnnt  p.itterns.  C.il  culii  t i s'j  th  i di  1 M i i*. 

easier  since  tiiany  coinix^nent  s of  economic  i * nt  cl^»  not  vaiy  b<t  <-ri  pait*?;.". 
and  tliereforo  need  not  he  calculatr-d.  Identi  f yii//  such  ii.ii  ) an  l.i  es  j/"  ‘ 
a detailed  evaluation  reduces  t hr»  sc<.i>>e  ol  t»nal>:.is  i_on.- idx  rul*i.y . 1 n , 

if  it  is:  assoiacd  that  the  mix  and  magnitude  of  activities  are  the  sane  undi.-i 
cither  alternative,  tlien  all  comr>onentn  of  economie  lent  which  ain  iud'  i -sdent 
of  loctit.ion  can  be  el  iini  natc’d.  For  the  ancilysis.  iindeLta»ten  in  tfiis  pti]  , it 

iiy  assum-.'d  that  each  alternative  land  use  pattern  vitii  the  same  popul.it  U-n 

<jcner,tt  es  the  same  qross  income;  j.e.,  the  altt'i'iKit  ivor.  aio  not  suf  f i c 1 1 i.;  1 y 
different  to  cenerate  a siqmficant  ciiffcTcnce  in  yioss  incon.c.  Civcn  this 
assumption,  differenor.  in  UU:  bcn-.-fits  me  diu-  solely  to  dilfercnccs  in  costs. 
Tliose  cost  differences  stem  Croin  threo  main  sourc  :;:  sito  development  aril  c:on~ 

r.tiuction,  transportat  ion,  and  fixed  arc’u  d‘’'%’t' lop!;.v  nt . 

f)i  ffcrenccc:  in  site,  development  costs  are  due  to  diflerences  in  the 
co5.t  of  r.ite  preparation,  such  as  dearinq,  (jrubl.in-j,  excavation  and  Menehin-,. 

cU've  lo;!iient  ro;d  s vary  tiotli  v;iMj  t.ho  typo  c»f  ticl  ivity  <ind  the  location, 
while  ciiiist  met  ion  cor-ts  vary  with  the  type  of  :-t-i  uc.t  nee  lUifl  activity  mix. 
Transport.it  ion  cost  is  a function  of  t r.ivol  tim.j  and  distance,  refU'Ctini  f^^lh 


of  travel  I U"»'  to 


- X f 
• f 

i'cJl  Lm.  i-*  * 

t h‘-  individual  .iUvi  cost  cJu*.*  f.o  Ihc  tuccins  ••*  » i -tc-.j.  >rt  r:- 
tion.  This  only  c<»ni;»dors  tho  cos?  of  com-Tjuicr  tr.ivid  to  i.c  i i j c;.- 

^ me  i-  tho  n.jj-'i  d i f } /'ren  jo  h«lwt*f*n  al  it-*  nAtiV‘‘i  ir.  re::  ideal,  i .i  I d<‘Jr 
u‘-«i''‘ct  of  tr  anr.j’o:  t.af  ion  cost  cari  tie  Lo  c*xhi*.  .r  ir|n  1 1 i < an*,  va : i i.r. . . 

The'  "hono'-basod  v;orh"  trip  represent-,  .nr  r<jy.  i f>.a  t *•  1 y ?■  .4  t /a  to*  .i;  other 

transportal  Lon  co.^ts  r>ucl»  nz  Uiose  ir..'ur)’  3 b/  i nd vi  1 .4  :i ..  •.}  or 

j-C'crocTtinq  or  i»y  co:m\crci  a L anJ  indubtri  ;l  activilieo  art  <.  i]  to  j.-^  cippro:-:- 

ii.-atcly  ccju -.1  v/ith  either  alternative  and  theiolor  emv-jL  1 out.  PiX'-j  area 
development  cobt  refers  to  the  initial  of  provj<jin^  th  - f i n inter- 

connections ior  a n^'W  develcpwcnt.  area  v.ith  the  oxiotin.  ly.'.tein  of  ro.id.:,  power, 
water  and  sewage.  Tiicse  coj.to  arc  deriv:i  externally  to  the  SI  :U1LA'.' I' . 

Table  IV-1  displays  >;cy  c l\ai acter isl i o:,  and  r.ome  econoJidc:  K-‘pl  ir...':  ion*, 
of  the  two  alternatives.  It  is  observed  th.it  while  both  j.itternjj  -.(.ro.-l.ii  e 
the  *;ame  grr.wtl  , Alternative!  A follows  c-jrrerit  trends  in  terras  of  her.  • 

.sity  and  ronidenLial  mix;  in  addition,  Co-ancil  bluffs  exhibits  sir-i]]--:  or...  lb, 
tfic'  Riverfront  remains  undeveloped  and  virtually  all  growth  is  ac«.\rr;.k^dat./ d 
outside  tho  present  city  .limits. 

Alternative  b exhibits  $12.9  million  more  in  M,b  beriefit--  t}.;n 
nativc  A.  Thus,  from  an  ov<‘-raii  et:onoinic  p^-^iut  of 
preferable  to  7». 

As  indif;ated  in  Table  TV-1,  the  difference  in  !d:b  ben<  filt.  cortr-isi.  . 
of  Alternative  li's  reduced  site  develoj.  • • rit  and  const  ^ ui;l  ion  coot",  an!  lov.c-r 
transportatjon  ^ort.  The  d i f fcrcnce  in  fixed  area  dcveloi-mr*nt.  costs  i'  con- 
5>arat.ively  insignif  icarit  (P.<  f . f,}  . Tho  .'-.it"  devr-lopment  co.^t  ofAi.s  hitiher  tli*:n  P 
cine  to  incrc'ar.f.d  cost  for  local  ccrviccn.  lequired  by  lova-r  density  d..  veloj  vwnt 
of  A and  decreased  cost  for  barb  till  dcvolopm'^^nt  of  b duo  to  existing  utili- 
ties and  roads  within  present  c.ity  limits.  The  consti  urt.ion  cost  of  P is  lowvr 
because  it  has  more  apartments  rather  than  primarily  single  ibunily  i i sid«  ne»  ;, 
as  in  A.  Tlic  diffc.’iv'nco  in  transjx)!*  tat  i*  »n  co-.;Ls  is  d\io  to  tho  i!icrcas*-d  li*tvcl 
time  and  distanci  , in  terri:;  of  coinmuting  to  and  from  employment,  tluit  i-  .-alt 
from  tlie  reducid  density  of  Al  ternati  ve  7»  . TransixDrlal  ion  co.st.  i«;  ral:ulafd 
by  allocutincj  poeplc  i.n  eucl)  su!->.Arca  lo  major  emplf'ym*‘jit  cent  exn  of  < -*ich  j' at- 
torn and  determninq  the  t.iine  and  01stcu«f*e  from  the  sutiaie.a  to  oacli  C'  jiter. 

Travel  time  is  valued  at  $l.l>0/liou!  and  renninq  costn  at  $t).lO/milc. 
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COMPARISON  OF  BASIC  ALTERNATIVES 
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b.  5k>f  : i c»  1 

Socicil  inj  lic.itioiif-.  an.:  «maly/.«.-d  on  t>ie  b.isis.fjf  n i jr;  oac)i  altn- 

nativc-'s  t;ocit<*cc)r»'>r'.ic  -e't  on  the  city’r  low  jncoj..c  uj«*us.  Ti.: t)«< 
followincj  d 1 ncuj-;.  ioi'i , ai*.-a5,  tiiv  nfoiit-d  to  coll-  > livedy  l).'  li.juct 

Study  Aroa.  T.iin  area  r.;-.',  i of  conr-uf-  iracls  with  '/0\  or  inoj  c f.;-ilics  n- 
cc'ivincj  j ii'‘*oinf. . b'.-Iow  ih-.  jovrrty  li-vtl  a.‘.  • hown  i r»  Fj^^juio  4.1.  Ccjivr  j ui:  ion:, 
rt-aclu'd  arc  juiriinly  b c>i.  t xuiai  i;i  n-;;  (.'iivrfnt  V in  j^opu]  , l.O'.isjn': 

and  ujjcni])!  oy:-.'  M . 

The  ir..ijoi  c’onclur.ion  i :•  th  :t  uri'h  . Altcinal  i v'c  A downt.<.‘'..'.n  '■  iim,  und 
the  impact  .stvidy  area  in  i 'U)  t icu  1 ..r , Wxll  probably  continu*-  its  ] r- -nent  tr-  nd 
of  d<?tcricrat-ion.  Ur»dor  Al  t ..  mat  i v»-  h tho>o  ir-  the  joi*i.'ial,  but  no  ^ju^rantcc 
for  a rcvc-jsal  of  that  trcnl.  Fo**  AUcjnativ.*  A the  dotfi- iora  t i.on  v.'ould  bo  a 
continuation  of  pre.'^ont  trenJ*  jn  j<'puKi*  i<  n,  nc»u*  ing  and  cinjjloyj  ■•nt  an,  follow: 

bc^\Uati_un.  Tif  rj:.;}xi  of  M-:id-ntn  in  i'ik’  jr.pact  f.t  .-<Ty 
conr.uf;  trac'.t:  <.!<■  lin-‘d  by  «.  * '■  ii  an  in  t hr-  d(-Cc'alc  1 jf>O-l"/0- 

'J'lio  c;reaU;:a  Ic*:  orcurM-i  in  2A-4  1 a-n  orou;  , the  r.ont  ; ro- 

duclivo  nc',r.icn'-  it  th'  ; opul  . li  in  ccoi.orMic  aji  1 5:oci.il  a.tivi- 
ticn.  The  lujafl  .irca  <>:hJMt"  a 1 1 « r.d  low.wd:-  inc:'a^-d  in  n.-r- 
lions  of  low  inro:  a,  un«  ..;j  U yea  aiul  under  ••<*acated  j;co]  1 1 . 

. Houf.irr'j.  'I’h'  r(  i:.  a ‘.nrioir  r).  rta*n.'  <«f  It'V.'  u.cor.e  liC/U.j  nn , 
with  1 1 , (JOf*  hoa ' ^'hnl  cb'.  cosn  1 1 1 n-.i  :c’i*  only  1 , /Oo  unit:,  w.  *:.jn 
their  j ncoT^e  alilit.y  in  the  a;«fi  Ctir-l  of  d(Hh  L’tKOt  (ml.  /). 

r^.:)loyi  * nt.  rr.ne’il  ticiri;'  indicat*^  that  the  r.ujor  rr-^  rlioJ. 
of  new  cnplovr-  Jit  ir  loc.^t.nn  on  tJa  v.<T.ir*rn  • ido  of  ' .na.  In 
tlic  impact  St  i.iy  «jrca  mA.S  of  t!»o  hounoholvi*^  are  wjth  -•  .rn; 
in  .idditjon,  it  in.  very  <iifficuil  b-r  r-iiiy  of  t)u‘.e  j apb  t.«» 
reacli  job.,  on  t:*..  wr-si-  in  r.ivh  of  the  city  by  bus  bc-can:-«  of  the 
lon-j  co;.jiiut  iirj  involved. 

Al  l nnu-it. i ve  M repr*  '-.entn  tin  oi  j >c*r t un i t y to  rev*'>rse  tlu'so  trends  on  th*  lu^’-in 
of  tlic  followin'!  oij:;crvat iom; : 

. J’Opul  a»_iv'n . fjro-..th  cent.e-inj  aiound  I’r  downtown  ai.d  the 

Kivcrfioi.t,  U.-'ie  v.’ould  be  an  iiK-*nliv«-  t^.  ledoveb-p  d.t*ii<- 
ralinj  neitjlitorliood..  t.n  1 j«.-vcise  tlu'  cui  rent  jo;  n 1 a t i i.r.  • lin«*. 

. Houninq.  Ih'v;  iiousiiKj  of  B,C'OC>  units  j-roje«t..l  for  Ih'-  1 
aloiK  \;nuld  b<  i*i:...:rily  feu*  riidUe  <tn-i  upi  • i i ii' o:nt  i - 
Mcn.'evei  , relit'i  foi  lu'.;  ineex’..'’  i-'Ojilv  would  i jh-  . ujtit''. 

for  t!n'  elderly  »ind  wli  :t  t»V'.  r piTi  «*n;  . p’  ot  the  i-Taiii:  • 
units  th.it  woulel  ).'•  ix.tU’  aiauKild'  t.i  b inccx.-e  y. 

. bUjdo\  nil.  A t'Mal  of  ?.(',00'»  new  jobs  \.\'viUl  I i’  bMat-.l  \;ithm 
e.i‘.y  ev.wj'iut  inj  oJ  the  iiyact  f-Midy  a’ e.t  i t n .i  i-.nn  e»l  j.  '.Kill 
li'Vids  thiit  w-'uld  lie]]'  i eeluci  um-mi  loy.  it  ?‘.1  . 


I 


Since  a and  i net  ia‘a  no » pio|ortion  of  the*  roridtTjt:;  of  fh-  aioa  are 

NcNj-rc,  t)i^se  problr-nis  .ind  ) or Uini ti es*  iiavo  a najor  ir.'jwict  on  the  p.inojjty 

coTTjiumity . 

'ihe  follov;ir.  j j •! .»  i f »{  !i..  j-rovia*.  the  data  h.ii  c .xjlainir.o  thf  fxisHno 
trends  in  at  ion , }u>uji:kj  and  nt  ut/or.  the*  con^- 1 Uf,  arc- 

baned . 

. Po}'ula^on.  A‘  ; !io\vn  i ?i  fi-inro  't . 1 , with  cai'^  c X'  ej-lion,  ty.*.* 

Cen.-us  ' '.St  I't  30tli  .'ti*--  t m Oiimh-  lo.-t  ; •il„t,ion 

b*-tv/een  J0C>0  <mo  iOVO.  fn  *f.'  itr.nact.  <:ta.:y  ..r<a»  ■ . w.:.'L: 

)ost  on  the  oid*r  of  30-  of  rc'-KK  ni  J. , arid  in  t!.r  arOii 

as  a whole  t he  j e v.ms  a 37o  decu-^.  .e.  Toil-  3V-2  nna-A-r.  lha:  a 
siyni  f ACcir<t  joition  of  the-  o'.jeai*  (-4  cum  1 : a t'Ojd*  in  tl»c* 

23-41  year  acje  bracket.  T:.i  trend:  cispK:y- d in  IV-3 

provide  a clear  picture  of  the  ov.-rall  dete/ iorat  i‘»Jj  (>f  t:.-' 
area . 

. Housin'}.  Housinn  const  ruct  i tni  fui.  f.yj)ftr>{I  in  line  tyii’ 

jx>pultition  will,  niont  lakin'':  place  in  a ra  r.i  - : 1 1 clc  f re.*;  L’no 
Roul  hw.'St  to  the  nori'liwcrd.'  ; art  of  Vh<*  c ; t.y . Ar.  r.  ait  n*  .>•  ur.its 
are  being  b-ailt  for  i vM;n  1 ic-.;  ir.cor.'-s  • f C12,3iO  o;  i^nc 

(Ref.  7),  this  conrtnictic  n jr  ai’-ei  at  r-iddl-  .n.-i 

uj^j'cr  incorru:  /louse.holc?:': . In  ino  i:..;acr  r''n2y  ari..,  };jj; 

been  a rcduetic-n  of  Ir-ur  in'i  un'ts  fre-n  ‘ • iri  19»'a  t<-  3,400 

in  1970.  As  dilapidated  an  i d-d  crioi  w.t(  d <V.al  1 i ?.-p-  arc 
mo)  ■»  , the*!'-'  liave  not  N-c'?:  lov;  ir^c'd  rr-j'! • r'T.f . / '• 

previously  stated,  in  1972  I'n--  area  e-i:  t of  K»tli  F^tiiit  cf-Jt- 
t«ij))(d  1 1 , 00C>  jiOu?  t 1k>J  us  «.  * 1 ne  fc*'  only  l,7Cd  u,jit:  wi-hin 
t'neir  incc^me  ciMlit.y.  Tabb-  lV-4  shews  ih.b  wit'jin  ty-.e  mm. art 
study  area  cm  the  order  of  hal the  farilies  ir.  tr.e  ii.cor.** 
ciroup  below  $3,000  pay  3'’%  or  r.torc  of  t);eJi  jneone  tor  gross 
rent . 

. i:?^)lc)yinfj^t . Th>-'  najor  concern  with  tfic  uneMployr.ic nt  prohl<:n 

in  t)ic-  impact  study  area  its  tli.t  w»*stwnrd  expansion  hn.-.  at- 
trac'tf'vd  crnployiiKTjt  aw'ay  from  downtown,  r.aking  it  more  diffi- 
cult for  aica  iesidcids  to  cor..;--ut*'  tc>  woik,  partieuVirly  w';;.  n 
tliey  do  not  have  accesf;  to  a c-a»-  and  iii-jr.t  rely  c,n  public  trnns- 
fxijtation.  Kvidenco  of  tyn-  e*n}  loyjacnt  s/iift  away  iron  tJie 
dov.nlowji  area  in  yiv'-n  by  data  in  Refen.-ace  9 on  the  avn*.  i- 
ability  of  office  sj'.atc,  and  by  censur.  datvi  on  total  cmplcy- 
ment  (Kef.  0 ).  Tyie  } report  ion  of  sul-jaioan  offjct*  r.{  are  J) 
grovjn  fion  fit.  iij  19f  u to  2.h';  ir»  l'*75,and  ld;e  civoi’auc  ur.i  nal 
grov/th  rates  for  office  r-p  ire  ' *ve  been  .hoirV  3. O''.-  for  *J. 
city,  and  4B.1..  for  the  tub-irJ  s.  Crnsr?.  d Uu  on  employ:^-  ni 
location  r.h<->w  tliat  in  J hAO  ;.o:n  7r  . of  tiic  c-nn}ov»-'^i  ;k':  ;:l  «M  io;j 
of  the  5m’-I"A  worl.ed  j >>  t)-e  city.  by  KwO  tint  piOfK'Jtion  n.id 
droired  to  AC'.,  do5.]>ite  th('  aniv-x.it  ic-n  ^-f  iuibnisiT.  cir«  . 

AlscJ,  .sub.-;tant  Jai  inrin.sl  r ) ii-.‘ vi-1  oj;n-nt  h.i-  t.iV.''n  piu'-  in 
tlie ‘nor  thv.-est  poition  ol  ri''..ih.5,  <atnJ  hutw-fu  I ntoi  .stsj  te  RO  aiid 
L r,t|  ret  (Rof  . ] 0)  . 
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Uhl  . 

that  would  siui.i’iv  .ni'/  r(di;C(  th-*:-'  tr.Vfl  i ir  • .>i> 

not  Jik'^ly  at  tho  pvr-sr»nt  i{  is  in^.' 'it rii;t  tl,.it  jo!:  ‘ 

located  near  do\;nU>wn  ji  liuii'  ‘U  <;oinq  to  !'C  a JJt.*  joi  i ( jt  t i or. 
in  unemployment,  for  the  iMik.'.-t  .study  ai-.-a. 

• J'tC)poit.io:i  of  in  t>ic  i.tuJv  <iroij 

is  as  fii<j)i  as  9V*'  in  f.orno  v--. Liar*ir,  an.i  tli*'  .»roa  coit.w  i 
all  the  t I'tirt.'n  in  the*  SMoA  with  hot  or  more  H<‘r.  t h' 

dot  crior.iti  iKj  condjtionr;  of  th-  ir.i'.tct  stany  arss  lu»v<-  a di  - 
projxirtionate  .iin>.'nct  on  the  !^'v(ro  poj.ulutioi.  lsi.e  'i'uhlo  IV-i-)  . 

/ . Consis tt ' t icy_  C hoc k i n cj 

The  objective  fc-r  chfckin>-j  a j >a  LL«.i  n ' r.  fons)  r-tenr-y  ij,  to  assuiv  th  »t  the 
pattern  is  crodililc  and  there  are  jjo  iriijor  di r.erepanci er,  anJ  errors.  ’..iihin 
this  context  there  ate  two  typt's  of  cons  i chrekiny:  internal  e.n<l  cnteriial. 

a.  IntC'tni]  Consistency 


The  use  of  thr*  niMUhATO!\  jjiovid'  s Ih-'  }o<jJea.l  framework  that  iji‘ur»'S 
the  internal  cojisistency  of  t'aeh  luittern  analysed.  V.’ith  this  tool,  the  planner 
need  only  c*oncei:n  himself  with  Ujc  validity  of  individual  assumptions  made. 

The  basic  al  teriuit  i vt'S  presented  in  this  pajri  arc  consistent  in  regard  to  the 
f ol lowi nq : 

. Population,  density  and  l<jnd  rtsju  i i ciatuts . 

. A1  l(.icat  i c'H  of  land  regu  i rei^rnt  .s  amcui-j  resident  ial  , ronjn«-rcial 
and  i ndus  l.r"  1 a 1 . 

. l)i  St  r i 1 . i1  i rm  of  populalion  ov('r  tlic'  entire  study  area. 

. Al.Iociit  ion  of  cGi'imuritty  Kind  to  » es  i d« 'nee, . , local  c i iruT'us.' i a I , 

St  re. 'Is,  ami  o]*r  n sp.u  < . 


-3'j- 


In  addition  to  tho  abc»vo , th'-  u:^e  ol  Ih*.'  5- ] r.UI.ATl''K  a‘;Mirc*fi  tlui  plojinor 
ot  iho  ovofall  roa'.on.iM^-ni'iis:  ol  a jiatlA-rn  in  t«  rini>  of  tho  dfV'olc>}'irK'ni  r.ocjU'  noo 
oxhibitod.  Thir^  in  uccompl  ichc'd  t’^oounh  the*  j-rojraii.’s  allocall<>i(  j rocoi-.n  th  it 
dt.vclopsi  Iho  mo-'.t  valuable*  land  JirM.  The  procjran  t.icli  LCA  indciA-n- 

dcntly;  tha":,  who  alloc. ition  f*rocci.}.  i ^ not  anpli''d  to  the  cjitijc*  pattern.  In 
ordc-r  to  chock  the  c-onn  i ct  cncy  of  the  initial  ^jlloeation  of  population  and  ac- 
tivities per  EGA,  the  value-  per  ie‘‘'id'-nt  ial  unit  i.v  plotted  ovc-r  the  jdannin’,- 
period  as  shown  in  Kiejure  4.2.  It  it  is  observed  that  tljo  trend  of  value. > per- 
unit  over  time  for  one  I'.GA  is  substant  ially  different  than  the  others,  t he 
validity  of  the  initial  allocation  ainon^  KGA's  should  be  quc-ist  loned.  Such 
examination  may  show  that  the  initial  allocation  forced  growth  of  that  KGA 
v;hen  there  is  a more  economic  choice  in  one  of  the  other  EGA's.  Figure  4.2 
sliows  that  such  inconsistency  docs  not  exist  in  the  alternatives,  except:  pos- 
sibly ff'r  the  early  time  periods  in  EGA  4. 

b.  External  Consistency 

This  type  of  consi.stency  deals  primarily  v/ith  projections  for  v;hich 
discrepancies  can  only  be  identified  on  the  basi.s  of  compur i5;on.-;  with  national 
viends  ana  analysis  Oi  gonorui  condition.-,  *,1  th^.:  ow.oh  ^ Liw.r. 

overall  p>OiHilation  growth,  nix  of  residential,  coru'icrcial  and  iTidustiial  activ- 
ities, general  type  of  devolopnont  and  so  fc*rth.  Tlu?  basic  alternatives  aiuilyxod 
arc  comparable;  to  national  average-f;  in  terms  of  such  parameters  and,  therefore, 
external  consistency  does  not  appear  to  be  an  issue. 

3 • ter  Resource  Requ irement 

This  section  displays  results  of  the  two  patterns'  influence  c*n  w.ttcr  jt*- 
sourco  reguiremonts.  In  particular,  the  two  basic  altGrnativ<*s  are  analy:'.(.d 
in  terms  of  Mirir  implications  o)i  doiiund  for  wat-c)  r.upply,  wasl  ev.vitcr  loadings 
and  need  for  structural  Hood  control  . The  sensitivity  of  water  supply  denanfl 
and  wastewater  loadings  to  residential  density  is  al.ro  dispJaytd. 

a.  Demand  for  V.’atcr^^S'ppnly 

Wat^-’T  cupfily  reijui  remen  Ls  asrociatod  with  oarh  alternativt-  are  c*M  i - 
mated  in  term.s  of  averag«-  day  demand,  MV'ximum  d.iy  dej'*aiid  and  pea),  )iour  <lem.jfnl. 
These  par<imr-ters  affect  the  design  of  r.tf^rage,  I ran*u:ii  ssion  and  IchmI  ».i  i st  >■  j but  i on 
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faf'ilitios,  roj^xT  Li  vo!  y . -ij.s*  ' :;L  of  tti«'  o '.-rl  of  al  I • m.  i*.  ' Kin  i 

ur.f'  juit.i  erir.  on  nach  of  Ijj-'S'*  ccjnti  f^n*  i,t  , i «;  I'ln  i i i<  . i*  i in  vii.w  <>'  tn-u  tlil- 
fcrent  impl  i c*o  t K>in;  for  v.-.itiT  sui'O^/  iiy.'-U'ia  d.noyi..  result:,  of  th--  anal- 

ysi5>  are  ‘.hown  in  Table  IV’G. 

Unlike  the  er.tiri.il';;  of  (;oi:u;n'u ' j .tl  .mJ  inrUirOrial  .ii-rr.  iiul  . ^ v:  .ijj  lUf 
jclex5tic.il  lo  th"  Omaha  M- • t ro;  >o  1 i tun  Utility  Diihri  l*«  ')  fc*:.'  , ti-..; 

estimale  r.hov/ii  for  rcsidcuit  ia  1 doir.ind  i-.  different.  (t.’tUh':.  r'‘.ih'.tial  walei 
us<*  forecast  i.s  aivon  in  term.s  of  .'icvu.i-,"  j "r  capi  ta  «r-"  v.-ithonr  d : f : eri  xit  ..a- 
tion  bc'twecT)  consumptive  and  sprinkliivj  u'.-t;;  in  additiv.s,  the  lorerast  is 
based  on  an  incitaee  in  j-er  c.ijdta  use  ovoi  t witlio.it  sf-  cific.  ndeiv-n-e 
to  a .land  use  plan'.s  population  density.  To  account  for  variation  in  p>i'.ila- 
tion  density,  forecasts  must  dif  ft.-rentiate  between  do:".' -nv  j c confiu' * i -ai  uni 
5;f*rjnkling  use  (Kef.  12  ),  bumestic  consisiij)tion  is  nonsc-aso’ial  .ii.d  ace(»ant.s 
for  such  uses  as  cooking,  cleaning  and  jJCMTKJnal  hyeir-ne.  f'prinkfinj  use  is 
seafjonal  and  rofeis  principally  to  v/.iterinj  lawns.  I’herc’f  c'e , consunnt  i v«  ■ U'’;** 
is  independent  of  residential  density  v/herecis  sprinklJrig  is  not..  Coenici>nts 
for  cstimatincj  tlic  two  components  were  oltainc-d  from  (jMUD's  1970  w.ilcr  ir  I'p* 
data  for  Omah.i  (Kof.  13).  Analysis  of  this  data  shows  tluit  for  Omaha  the  s.ea- 
sunai  sprinKling  in  an  averaco  day  is  ah-'jut  one-thircl  oi  t !ie  consu^'pt  iv.>  u‘-r-, 
while  in  a peak  day  and  hour  it  ic  about  one-half,  'i'he  sensitivity  of  tin: 
demand  on  rosidonti.il  density  is  quite  significant  ar>  shown  m th>.  d i 1 f creTic<*s 
for  j5cak  day  and  hour  between  AlLornativus  A and  It  (.sec  Tabic  IV-C)  . 

b.  Wa.stowatcr  Loadings 

Wastewater  loading  estimates  associated  v;ith  the  alte  n.ilivt  jiatl'ir.i; 
are  l>.u;ed  on  assuinpt jon£i  and  data  obtained  from  MAl'A  (Kef.  14  ).  Ki-y  u'.?  ions 
for  average  daily  flows  are  as  follows.: 

. Domestic:  110  gallons/capi  ta.-'diy  (gped)  . 

. Commercial:  1000  gpd/acre  of  conL-.i-rcial  Kind  us<.  . 

. Industrial:  1200  gpd/aert'  of  indui.lri  il  land  ur.c. 

. Infiltration:  f>00  <jpd/acre  f(u'  gror.s  <levelc)p<*<l  acre:,  with. 

seguirate  .‘•.toin  and  ny  ;.i*wcrs;  1000  gpl^ 

acre  foi  combi  n-d  f.*wi.u;.. 


Sirjco  tho  basic  all  nrnat  ivi'S  in  Table  JV-0  have  tiio  r.anu*  rni>:  oI 
rcsiUontial,  comrni.Teial  arH  indie.M  i.il  ii.  tivjii-s,  th«‘  Ji  1 f • v • tice  i rj  2r)adih{ 
belwoon  patterns  is  solely  dvie  to  i nf  i L t r at  i ujj . This  is  not  a s i 1 1 icr*nt 
factor  as  i .s  .soon  fio;j  fh*-  wiriation  of  wu‘li».Mt‘r  li»a^irrjs  WJt-l<  density;  M:* 
difference  between  total  flows  under  A1 1 ernat  i vi  b ami  h i r.  A nH>re 

t.ant  impact  ir»ay  rt'sulL  the  J(><  alien  of  waf.ti  loe.vUngi  . 'lable  IV -7  £;liOW! 

the  flows  foi  each  KCA  under  al  lej  i.  itiv--r.  Th-  ■ 1 are  ofily  duf  to 

new  deveJo|<:n(?nt  and  they  do  nut  iir.  ludi-  existu  j smices. 


TabU-  TV-7 


VIAPTKWATKH  AVi:RAC.b  DAY  LOADiN<  C’/ID) 


Alternative  A 


Alternative  P 


c.  Flood  f^ntrol 

A preliminary  i nvi'sti<jat  ior»  ('f  a patt<'rti's  d- jKi)d<.'n<.e  upon  .'.i  r art  vn  al 
flood  control  should  c-x.nnin'  whoth(  i there'  is  demand  for  flood  {•lain  land  due 
to  scarcity  of  bind  in  tlw  cir«i'a  or  wheUicr  flood  j lain  lands  exluijit  loealiun.il 
advarrta«jc  ov»*r  oth<*r  iivaibdilo  lend.  'i’h'''ic  is  «tn  abvindance  of  uiivlove  U>j  o*.!  bind 
in  Omah.:i;  thus  the  only  i;.sue  is  the  del.erm  in.it  i t>n  c>f  locafion.*!  a Iv.int  a-.je . 


-40- 


A quick  assour.mciit  of  locai-ional  advantage  ir.  obtained  as  follows. 


All  flood  plain  lands  within  the  lOO-ycaz*  flood  contoui  containod  in  j/attcrni; 

A and  B arc  /.onod  unavailable  for  fut.urc  development.  'This  is  sintulatod  using 
the  computer  })rogram  v/hirh  locates  all  activities  outside  the  lOO-yoar  flood 
contours.  The  same  program  then  estimates  the  NKd  benofitr  associalf  J \v-ith  the  re- 
sultant pattern  of  dcvoloj'm<.-nt.  The  comfiittr  run  is  repeated  vith  <ill  flood 
lands  available  foi  dcvelopn.vnt  and  with  the  assumption  that  there  are  zero 
damages  or  complete  flood  protection.  The  difference  in  Nbb  benefits  for  each 
pattern  is  an  estimate  of  locational  advantage.  It  is  found  that  under  Alter- 
native A this  locational  advaiitage  is  about  $250,000  per  year  and  under  li  less 
than  $100,000.  No  single  FJGA  has  benefits  greater  tl»an  $200,000  per  year. 

These  results  indic'ote  that  the  benefits  to  be  gained  for  cillowing 
future  development  to  loc^itc  in  flood  plain  land  under  cither  land  ur.e  pattern 
are  negligible.  Therefore,  flood  plains  in  the  area  which  have  negligible 
existing  damages  and  do  not  exhibit  major  existing  development  sliould  be  zoned 
for  future  uses  other  than  residential,  cor.tnercial  and  industrial  development. 

For  flood  plains  exhibiting  some  existing  development,  flood  plain  management 
program*;  should  bo  considered  that  combine  structural  and  nonstructural  measures. 
While  pZv..,. ^«_l.<..ti\w;.j  rouju  datu,  tuv.  u.i-<^'l,.ctitionv> 

are  significant  enough  that  they  v/arrant  a more  detailed  investigation. 

C.  Sensitivity  Case  Studios 

In  this  section,  variations  of  the  two  basic  alternatives,  leflccting  a 
wider  range  of  po.ssible  future  choices,  are  formulated  and  analyzed.  The  main 
variations  arc  due  to  different  density  and  growth  rates.  Analysis  of  density 
changes  is  con'-.idcrod  imt>ortant  since  these  represent  significantly  different 
styles  of  residential  living.  Analysis  of  different  growth  rates  is  important 
in  view  of  existing  discrepancies  in  population  forecasts  from  various  local 
agoncioG.  In  oddition  to  Uic  above  analy*;os,  a first  attempt  is  made  to  inves- 
tigate the  viability  of  th(.  Riverfront  Development  Program. 

1 . noub?  ^ nq  the  Hesident  iai  Densi tjes 

This  study  considers  the  implications  of  increasiuvj  denrjitios  in  Alterna- 
tives A and  B to  12. G pooj  Jo/acre  «'ind  IG.4  peoplo/acrc  rcspi'Ctively . Table 
JV-G  shows  the  effect  on  v^alt*r  supply  and  wastr’wator  loadings:  signil  it'ant. 
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Uocrc'aoos  in  itll  cuto-jor i v.y . Table  IV -7  f.hown  tho  econoi.'.ic  impl  if.nlions;  r.itc 
development  <inl  c*<>n:itrucl.  lon  cor.tJj  of  both  } attorns  are  reduced  by  core  $0.3  to 
$7.0  million  n year  whercar.  the  d i j t c mjce*  reinainr.  ce>sent  i al  ly  unchan  j*:‘d  . 

Travel  time  to  employment  is  marginally  j t .laced  and,  an. . lo'jousl  y , tli'’-  trannj>:)r- 
tation  cost  ir.  rvehiee'-i  by  a lev;  dollar*;  per  yt-ar. 

2 . Very  Higl;  P.c?s  idt  >it  i .■  1 pen'^itun 

This  i.tudy  simulates  the  effect  ol  a very  high  ci-.-nsity  - f.C  people /acre  - 
for  both  patterns.  Tho  re5;nlts  arc  clinplc.ytd  in  Tables  IV-C  and  1V-S>.  'J'ho 
impacts  are  nignil  icant ; peak  day  ar»d  i • d:  hour  water  supply  roqui  i'.:.  "nt  s arc. 
reducc‘d  by  moic  th<in  00-  and  wastewati-r  loadings  Ly  more  than  30t;  <i*.  antici- 
pated, site  dcvoloj  ment  and  construction  cor-t*;  for  the  tv.'o  jjattcrn.s  are  iden- 
tical t)Ut  thore  is  a major  difference  in  the  t ransjor  tat  ion  I'ost.  This  differ- 
ence in  t ransjor  t at  1 on  cost  arid  travel  time  is  explained  by  obsc?rving  the  change; 
in  jx>pulation  distribution;  imdei  Altcrn.it  i ve  B,  the  kiver  front  ab*:orbs  35T  of 
the  growth  while  suburban  Cnihu  receives  iicro. 

3.  Dcniblc  Growth  nr>d  Very  High  U-  nsity 

The*  objectivt;  of  this  studv  is  to  simulate  the  effect  double  grc'wth  and 
very  high  density  on  both  alternatives.  Results  for  woler  resource  reqniromcntf 
are  shown  in  Tabic?  TV-6  and  ceono.mjc  ir.ipacts  in  Table  lV-10.  The*  only  r\..jor  dif- 
ference is  in  ti^e  transi>irtat  ion  cost;  locating  high  density  in  the  suburbs 
necjatc-s  the  potential  of  reduced  transj»oi  totion  co.st.  A con.si.stency  check  on 
the  KCa's  will  nov/  show  that  the  choice  of  KGA's  for  AltC‘ir;at  i ve  A is  unrca*;on- 
able,  due  to  fcjrc.ing  very  hiejh  density  dcvolopmont  .in  the  suburbs  wlien  tlicre 
are  other  noro  economic  choices. 

4.  Vi abi  1 ity  of  the;  Riverfront  Development  Proc»ram 

This  casc>  study  is  desi<jncd  to  inve'.l  ignle  the  conscguences  of  rapid  growth 
of  tho  Rivorfron*  which  is  con.sideied  cruci<il  if  the  Rl'iP  is  to  r('main  viablt*. 
This,  of  course,  means  that  the  jjrogram  rust  c.ipture  a significant  p.'u  t.  of  ilu* 
housing  marlvOt  in  a short  t im-,*  pc;rjod.  Tor  simplicity  of  ainlysis  it  is  as- 
sumed that  the  Riverfront  n.usi  roach  the  level  of  development  rurrcuitly  bv'itrT 
planned  for  within  ten  yc'vin;  from  prcvjr.'.m  in  j t i ii  t i< -n . 'i'h.o  s inml  vit  km;  rc.iuilts 
fihc'w  that  this  would  imply  cm;o  out  of  every  four  rcsichnc's  allocated  tt'  th»* 
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Table  IV-' 
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HIGH  DENSITY  AND  D(  UBLE  GROWTH  BATE 


Nebraska  side*  of  the  Missouri  in  the  next  ten  years  will  locate  at  the  River- 
front.  The  crucial  question  is:  Can  the  Riverfront  c«.ipture  such  a ]arge  snar 

of  the  market? 

Another  way  of  cxanii.ninq  viability  is  to  contrast  he  initia]  invostr.ont 
required  for  landscaping,  construction  and  public  woikr.  with  t)»o  locational 
advantages  of  the  development  due  to  bettor  access  to  employment  than  areas 
in  t)ie  suburbs.  Those  bonofits  are  l on  the  level  and  tin.e  of  duvelopmc  rit 

X If  kDP  di,-vclo])S  to  the  level  postule.ted  (3/^,000  pCvjple)  over  a fifty  year 

period,  it  would  have  loc<itional  benefits  that  wr-re  approximately  07  mllion 
greater  than  the  same  de.velopr.v'nt  occurring  in  the  nubuibs  (Kig.  4.3).  This 
is  without  accounting  for  initial  investment.  The  faster  RDR  dove loj^mcnt 
occurs/  the  greater  the  locational  benefiLs.  I'rom  Uiis  analysis  of  ];otenti.il 
benefits  one  can  determine  the  tradeoff  >)ctv.'ecn  dcvclorment  in  t)«o  riverfront 
vs.  dcvelopm(‘nt  in  the  suburl'5;.  For  cxamplo,  if  the  initial  fixed  costs  nec- 
essary for  KI-’P  are  $15  million  (and  one  asr.un.es  that  development  elsevdiere  has 
no  such  costJi)  then  the  growth  rate  of  KDR  must  be  5iuch  that  3?,000  people 
locate  there  wil.liin  17  years.  If  this  rate  can  bo  u..'hiovcd,  thr‘7i  1J)P  is  oconv' 
ically  superior.  Conversely , if  this  growth  rate  cannot  be  ac>iiev\d  in  less 
than  thirty  ycers,  then  RDF  must  be  alio  to  cencr. .tc  tnis  growth  ’.;ith  an  in- 
itial investment  of  $10  million  or  less  to  be*  economically  justified. 
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